ges 
s 3 ee 











| a JULY - 1947 | 
| . Dout Wiss 
=> 1 Bus Risers Serve Modern Store . . . . page 65 

Labor Cost Variables... ... . . page 69 = 
Church Lighting Techniques .... . page 70 
Laboratory Distribution . . ... . . page 74 
How to Use Carbide Drills . . . . . . page 78 | | 

" —— Ia “his Tsaue 











’ 


ol Log UB wl CG AL F-1-0O N 


A McG HR Aw 








What other fluorescent ballasts meet these 
tests? Typical of the care that goes into 
the making of General Electric fluorescent 
lamp ballasts is the testing program which 
all materials—every part, must pass. 

G-E Pyranol capacitors, which provide 
power-factor correction for the ballast, are 
a good example. Every material used in 
these capacitors—from the kraft — to 
the non-flammable Pyranol liquid dielec- 
tric—is carefully tested. Winding is per- 
formed in an air conditioned room, under 


controlled humidity. Evacuation is pre- 
cision controlled. Then, every single capacitor 
is subjected to tests for electrical character- 
istics, electrical faults, and possible leaks. 

The care taken in selecting fine com- 
ponents for every G-E ballast is supple- 
mented by six different checks for correct 
operating characteristics, in addition to 
continual quality tests on complete ballasts. 
Finally, each ballast is subject to selection 
for independent testing by Electrical Test- 
ing Laboratories, Inc. 


the ballast you can 


[nstall and torget 


General Electric makes ballasts so you can install them and forget 
them. Their quietness, their ability to assure rated lamp life and 
light output, and their recognized reliability become your silent 
“ salesmen—to help keep your fixtures sold. Apparatus Department, 


BALLASTS LAMPS STARTERS 
CABLE LAMPHOLDERS 


lighti 
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Jenkins Bros. also make Dia- 

mond Seal Friction and Rubber 
Tapes which meet ASTM and 
Federal Specifications, 











GOL 


FRICTION and RUBBER TAPES 





OU CAN EXPECT a lot more from Gold Seal than 
you'd ever expect from ordinary tape. It makes 
a tighter, longer-lasting bond . . . a neater, EN 
job . . . because it always has plenty of “tack” 
the friction compound. 

What’s more, with Gold Seal, you get tape that 
never dries out or becomes gooey .. . never peels, 
ravels, or smears the hands. And you can depend 
on its high dielectric strength. 

For proof, just try it. Ask for a roll or the handy, 
10-roll container . . . every roll is cellophane 
wrapped. You'll agree, it’s the best buy in tape! 
Jenkins Bros. (Rubber Div.), 80 White Street, 
New York 13, N. Y. 


Vp 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1947 


































Ww 




















ST ULEULU LEE O ULE 


JULY. ... at a Glance 


Labor Act 


The new labor law becomes effec- 
tive in periodic stages. It will be 
several months before the electrical 
construction industry can fully ap- 
praise its effects and the problems it 
may create. In the contracting indus- 
try, traditionally closed shop, the 
anti-discrimination clause with re- 
spect to union membership may be 
difficult, even costly, if the long estab- 
lished custom in hiring men from the 
local union continues. The ban on 
jurisdiction strikes and secondary 
boycotts is long overdue. By expos- 
ing such activities to damage suits 
they are made extremely expensive. 
Few but the most anti-social unions 
will be bothered much by the provi- 
sions which make unions legally lia- 
ble for their conduct. We are pre- 
paring a comprehensive analysis of 
the new law and its probable effects 
on the electrical construction indus- 
try. Watch for it in next month's 
issue. 


Church Lighting 


There are more than 253,000 
churches in the United States today. 
A high percentage of these are 
poorly lighted. Several thousand 
more churches have been and are 
being planned. Lighting and wiring 
for these new churches should ac- 
count for from three to five percent 
of the total building cost. Thus a 
sizable market exists for lighting 
equipment and wiring in the relight- 
ing of old, and in the lighting of new 
churches. It is also one of the most 
exacting projects in lighting appli- 
cation. Lighting effects must be 
produced with the utmost considera- 
tion for the dignity and quiet of a 
place of worship. B. C. Cooper has 
prepared a well illustrated discussion 
of the fundamental factors and prin- 
ciples involved in successful church 
lighting in his article, “Church Light- 
ing Techniques” on page 70 in this 
issue. 


Volume-Duration 


Effective. job handling requires 
careful advance scheduling of the 
labor force that will be required and 
a clear understanding of optimum job 
duration. Manpower is necessarily a 
function of the volume of work. 
Optimum job duration can also be 
related to volume. Ray Ashley 
brings us an analysis of these im- 
portant factors in estimating and job 
planning in a series of articles en- 
titled, ‘““Volume-Duration Studies” to 
begin in the September issue. Mr. 
Ashley's concluding article on “Labor 
Cost Variables” will be found on 
page 69 of this issue. 


Win Recognition 


One division of the Merit Award 
Competition for lighting plans to be 
held in connection with the 2nd Inter- 
national Lighting Show is devoted to 
plans submitted by electrical contrac- 
tors. Contractors are invited to send 
in their proudest lighting achieve- 
ments. They will earn national rec- 
ognition and the best jobs will win 
$100 prizes. For the rules and in- 
formation on how to enter your 
work, see “Awards for Lighting”, 
page 73. Be sure to get your entries 
in before August 31. 


Magnetics 


Electric current flow always pro- 
duces a magnetic field. In electrical 
construction and maintenance work 
we are usually concerned more with 
the current flow than with its mag- 
netic effects, leaving that pretty much 
to the equipment designer. But the 
megnetic aspects of electricity are 
still an essential part of our under- 
standing of power, light and wiring. 
You will find R. N. Eck’s article, 
“Understanding Magnetics”, begin- 
ning on page 97, an unusually clear 
and readable review of an often dif- 
ficult subject. 
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Masonry Drilling 


The carbide tipped steel bit which 
cuts into masonry, driven by an 
ordinary rotary drill, has had an al- 
most revoluntionary effect on fasten- 
ing costs, particularly on rewiring 
and renovation work in fireproof 
buildings. The cemented carbide tip 
which approaches the diamond in 
hardness cuts fast, smooth and ac- 
curate holes on jobs once considered 
tough and time consuming. This 
versatile and useful tool will give the 
best results if a few simple precau- 
tions are observed in its use and it 
is sharpened properly. In his article, 
“How to Use Carbide Drills”, see 
page 78 of this issue, Harold York, 
Development Engineer with the Car- 
boloy Company, gives some impor- 
tant hints on their use, care and 
maintenance. 


Small Pipe Tool Needed 


A new portable electrical tool em- 
ploys an impact mechanism in the 
drive that gives it extraordinary ver- 
satility. When held against a heavy 
load, the tool is driven by sharp 
radial impacts — like tapping a 
wrench with a hammer. Thus, it can 
be used for drilling, tapping, ream- 
ing, nut running or screw driving and 
other chores that would normally 
require a variety of tools. Any elec- 
trical man who has seen this small 
six pound tool ream and tap a % 
inch hole would see in it, as we did, 
the possibility of a similar _light- 
weight, hand held, power tool for 
threading % to 1 inch conduit. 
While conventional pipe machines 
are effective enough on the larger 
conduit sizes, they are rarely used 
on the job for anything under 1% 
inch. The branch circuit sizes, how- 
ever, still constitute the great bulk 
of conduit: work. It’s high time 
the power t6ol manufacturers brought 
out a _ lightweight power pipe 
tool to fill the gap. 
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He writes only in RED INK! 


INADEQUATE WIRING, the industrial jinx, embezzles millions 
every year. It would take quarts of red ink to record the toll 
he takes in unproductive wages, lost production and spoilage, 
For, when he attacks, through overloaded, over-extended, 
obsolete wiring, efficiency can drop from 25 to 50 percent. 
To shut out this costly scribe, talk to your plant power engi- 
neer, consulting engineer, electrical contractor or power sales- 
man.” They can write him off... before he gets into your books, 


47434 












*WIRE AHEAD, a new booklet 
discussing preventive mainte- 
nance...the symptoms of inade- 
quate wiring ...and presenting 
plans for anticipating electrical 
demand, is now in preparation. bo 4 
We shall be glad to send it on ge cl 
request assoonasit is available. 











uldwh ANACONDA WIRE & CABLE COMPANY 
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Electrical Construction and Maintenance 


YOU ARE THE SALESMAN 


LISTING THE LOCAL, regional and national activities current 
in the industry aimed at stimulating sales of electricity or electrical products and 
services would occupy several of these pages. Practically every facet of our industrial, 
commercial or home life where electricity plays a part is the target of a well con- 
ceived and competently planned program. As an industry we are wealthy indeed in 


progressive market development materials. 


IN ACHIEVEMENT of industry objectives, however, there is 
little to cheer about. Two years after the war there is still an evident reluctance to 
put our full energies into market development even when the opportunities are 
obvious and the benefits clear. There is probably good reason in this attitude. The 
industry is busy. The individual’s daily chores are burdensome and exacting. 


MARKET DEVELOPMENT is looked upon too often as a sort of 
intangible good, not too imperative, that will go on somehow even though we don’t 
get around to it ourselves. How often in casual conversation we hear the uncritical 
abstraction “They ought to do something” or “There ought to be a campaign—” 
as though some external group existed which could do selling jobs that are clearly 
our own responsibility. 


THERE ARE comparatively few men in the electrical construction 
industry or in electrical maintenance who carry the title “Salesman” on their busi- 
ness cards. But every one of us in his own circle of friends and acquaintances is a 
representative of the electrical industry. Our counsel is sought and respected on 
everything from utility rates to television. We are salesmen for our industry 
whether we want to be or not. And we carry the responsibility that goes with sales- 
manship to be well informed, reliable, and confident of our product. 


WHAT WOULD HAPPEN if, by some persuasive catalyst this 
great body of sales personnel could consciously work on even a small part of our 
national market development opportunities? Our factories and shops would be 
swamped if a few hundred thousand persuasive electrical men suddenly recognized 
our complex, industry interdependence. How many adequate wiring jobs could such 
a sales force promote? How many planned lighting jobs, electric ranges or water 
heaters would be sold? How many labor hours of job security in profitable firms 
could such a force create? 


YOU CAN WRITE THE ANSWERS. You are the salesman. 
The market development, the volume of business and the labor hours of secure 
employment in the electrical industry can be no more than it creates by the sales 


efforts of its own people. 
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For that 
hot spot 
your customer 
wants to 


ventilate... 


GraybaR can help plan your layout 


Fresh air is available! The right equipment will move it efficiently and 
economically wherever your customer wants it. In the Ilg line of blowers, 
fans, unit heaters, and accessories—all distributed by Graybar—there 
are specialized units for removing heat, fumes, dust, or stale air from a 
single room; for ventilating an entire plant; and for space heating or dry- 
ing. The near-by Graybar Power Apparatus Specialist is prepared to help 
you plan the most efficient set-up for any ventilating or space-heating 
project. The necessary equipment probably will be available when you 
need it if you plan ahead with us now. 


Our national warehousing system can simplify your job of getting “‘every- 
thing electrical.” Although it’s still impossible for us to maintain complete 
stocks today, many items are available for immediate delivery. Call our 
nearest office. Graybar Electric Company. Executive offices: Graybar Building, 
New York 17, N. Y. 4744 





WIRING * LAMPS and LIGHTING * COMMUNICATION * SIGNALING °* 














IT’S GOT TO BE GOOD 
TO GO “VIA GRAYBAR” 


No matter what you order from 
Graybar, you never need worry 
about its quality. Graybar does 
not—and will not—distribute any 
item unless it is made by a reput- 
able manufacturer and has thor- 
oughly proved its dependability in 
actual service. 

Thus you always can be sure 
that, if you get it “via Graybar’, 
it will do the job for which it is 
intended. 








IN OVER 90 PRINCIPAL CITIES 


VENTILATION °* 
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KEY TO ELECTRICAL’ 
EFFICE! 





CONTROL * POWER APPARATUS * TOOLS 
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FIG. 1—Typical riser diagram illustrating vertical distribution with heavy-duty 
busduct. Note load balance and flexibility feature of spare plug-in facilities. 


Bus Risers Serve Modern Store 


Special busduct riser system provides un- 











usual distribution flexibility at the 12-story 
Dayton Company Store in Minneapolis; 


may set pattern of future designs. 


By August Eckel 


feeder and additional power is 
available for special merchandise 
displays, style shows, or other spe- 


Prices a circuit breaker in a vertical 

















cial activities on any floor of The Day- 
ton Company in Minneapolis, one of Studying details of the new bus riser system are building 
the midwest’s leading department superintendent A. C. Renne (left) and G. L. Gustafson, 
stores, construction engineer for Kvalsten Electric Co. Inc. 
Such flexibility and capacity fea- 

tures characterize the design of a As building expansion continued to on busduct as the logical means of 
revamped and expanded electrical dis- the present 12-story level, power and handling the heavy present and antici- 
tribution system recently installed by lighting requirements pyramided to an _ pated electrical loads. Careful study 
the Kvalsten Electric Co., Inc., Minne- estimated 8,000 kw. connected load of the problem by representatives of 
apolis electrical contractors. Addi- with a 4,500 kw. demand. Manage- the Dayton Company, Kvalsten Elec- 
tional refinements simplify maintenance ment’s desire for a flexible, low-main- tric Co., Inc., Frank Adam Electric 
and load checking chores. tenance distribution focused attention Company and G. M. Orr Engineering 
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FIG. 2—Detail of 2,000-ampere, 4-pole bus duct construction at floor level 


showing bus bar insulators and supporting blocks; also fire barrier. Note 
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FIG. 3—Sub-basement plan showing relative location of vaults, switchboards and duct risers to serve L-shaped building. 


Company, Minneapolis consultants, led 
to the development of a busduct riser 
system with special refinements to pro- 
vide the desired flexibility. Probably 
one of the first applications to multi- 
story merchandising structures, this 
design is essentially a conventional in- 
dustrial laterai: busduct feeder system 





Quick check on panel load is made by Kvalsten engineer 
G. L. Gustafson. Hinged door on “tap-off” énclosure sim 
plifies chore; is hiding circuit breakers here. 


installed vertically to serve the vari- 
ous floor areas. 

Three transformer vaults at differ- 
ent street locations serve the L-shaped 
building. Primary 13,800-volt power 
is transformed at these points to 
120/208 volts for general 3-phase, 4- 
wire secondary distribution. One vault 


contains five 500-kva., 13,800/120/208- 
volt transformers; the other two each 
contain four 750-kva. units. Emanat- 
ing from cubicle type secondary switch- 
boards adjacent to these vaults are 
the following heavy duty busduct 
feeders: 

Switchboard No. 1 (existing, re- 





Floor-level closeup showing Bakelite bus supports and 
canvas-Bakelite fire barrier on a 2,000-ampere duct riser. 
Screw cover encloses opening. 
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yamped)—One 3,000-ampere, 3-pole 
run to a pump motor center in the 
sub-basement; two parallel, 2,000- 
ampere, 4-pole risers up to the 12th 
floor to serve existing loads enroute. 
Switchboard No. 2 (Vault No. 2)— 
Two 4,000-ampere, 4-pole ducts. One 
feeds a new sub-basement distribution 
panel; the other extends up to the 4th 
floor where, reduced to 2,000-ampere 
size, it continues to the 12th floor 
serving existing loads along the way. 
Switchboard No. 3 (Vault No. 3)— 
One 3,000-ampere, 3-pole duct riser 
to the 14th floor for elevator and air 
conditioning equipment. One 3,000- 
ampere, 4-pole riser to the 12th floor 
to serve existing loads enroute. One 
4,000-ampere, 4-pole duct up to the 
third floor and across the building 
where it divides at two panel locations 
into two 1,000-ampere duct risers up 
to the 8th floor to serve all floors en- 
route. A 2,000-ampere duct ties the 
two panels to the heavy feeder. 
All switchboards also accommodate 
numerous existing conduit feeders. 
Conduit feeders to distribution 
panels, either new or existing, extend 
from the duct risers on each floor. 
Connection to the duct is made through 
specially designed “tap-off” units con- 
taining two 100-ampere, 3-pole, 250- 
volt, ITE type ET circuit breakers. 
Heavier breakers can be used if 
necessary. 


Duct Assembly 


The 4,000-ampere, 3-phase, 4-wire, 
high efficiency, low-voltage duct con- 
tains fourteen } in. by 4 in. copper bus- 
bars in paired opposite phase polarity 
arrangement; has a 253 in. by 12} in. 





Reduced from 4,000-ampere to 2,000-ampere capacity at 
third floor ceiling, this duct riser continues up to 12th 










































Dual 2-inch panel feeders are con- 
nected to 2,000-ampere, 4-pole, bus- 
duct riser through special circuit 
breaker “tap-off’ unit. A partition 
will enclose riser. 


steel enclosure. The 2,000-ampere 
duct has seven buses (two per phase, 
one for neutral) in similar arrange- 
ment with a 16 in. by 12} in. enclosure. 
Other duct sizes are in proportion. 

Ventilation is provided by spacer 
nuts mounted between the overlapping 
end flanges and side plates of the steel 
enclosures. 

Numerous design problems were in- 
troduced by the vertical layout. To 
distribute the tremendous weight of 
the duct, special supporting methods 
were evolved. At each floor level, 
two 4 in. by 4 in. by } in. angle irons 
were bolted to the sides of the duct. 
Each angle has two cap screws rest- 
ing on steel plates on the floor. Once 
these bolts were adjusted to level the 
duct, a concrete pad was poured under 
the angle (thickness depends on fin- 
ished floor line but never less than 
one inch) to provide a permanent 
support. 

Busbar weight is supported at each 
floor level by Bakelite stop-blocks 
equipped with cap screw bolts and 
shake-proof washers, an integral part 
of the duct assembly. 


Twin risers of 2,000-ampere duct pass- 
ing through a 6th floor sales area. 
Panel feeders and circuit breakers not 
yet installed in “tap-off” enclosures. 
Arrow shows covered access for spare 
plug-in unit. Opening at floor line is 
access to duct “fire-stop” and bus 
supports, 


floor. Note ventilation space under flanges. extended, 
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2,000-ampere duct cross-over showing splice plates on bus- 
bars. U-shaped “keeper” bar will be removed when run is 




























aie, 
) 


mn an a 
- atm 











ee ee ee ee 
Lue 


Xv 
4 


|_-Ebony fire stop here 





Flat piece of steel 
_ STOUT? 








} 7? OF 

by iasulators 

SS F°4 Fie" angle iron 
Noor flanges : 

. Buscuct not veritilated 
‘betweert these two 
WIStHATOFS 



















I 
! 
| 

° 
1 





Hinged coor | 














I! ' 
Ee Sa 

















lesek 
ae @ 

















——— Ss — — — — — ~~ Pt ——_ 9 




















FIG. 4—Detail of 2,000-ampere duct showing mounting Back of a typical 250-volt, 4,000-ampere switchboard 
cubicle showing busbar installation. 


of “tap-off” and spare “plug-in” units. 


To prevent the duct from function- 
ing as a flue in the event of a fire on 
any floor, canvas-Bakelite barriers or 
“fire stops” were installed around the 
busbars at each floor line. Duct is 
not ventilated where it passes through 
floors. 

Provision for bus contraction and 
expansion was made at each duct sec- 
tion. Splices were made with silver- 
plated copper splicing plates (8 in. by 
4 in.) having eight slotted holes and 
shoulder stud bolts with cup-type com- 
pression washers. 


Flexibility and Maintenance Ease 


Outstanding feature of this system, 
both from a flexibility and maintenance 
angle, is the ability to plug in extra 
circuit breakers on any floor to serve 
special added power and lighting loads. 
Provisions were made above the duct 
tap-off units for plugging in a dupli- 
cate circuit breaker unit. Removal 
of a Bakelite cover plate exposes four 
staggered openings in the duct housing. 
The breaker unit is simply plugged in 


and bolted to the duct. Suitable sub- 
feeder or circuit extensions can then 
be made to whatever temporary or 
permanent setup is required. The 
ample spare capacity of the riser ducts 
permits simultaneous “extra loads” on 
several floors without danger of over- 
loading. Furthermore, such connec- 
tions can be made during store hours 
without interrupting service to the 
areas affected. This feature, alone, is 
what many store superintendents 
dream of but few have. 

Another design feature simplifies 
load checking on any panel connected 
to the duct risers. Every circuit 
breaker tap-off and plug-in enclosure 
is equipped with a hinged door that 
exposes the sub-feeder cables at the 
load side of the breakers. The main- 
tenance electrician need only remove 
four screws, lift the cover and use his 
clamp-on meter. 

Each cubicle feeding a busduct riser 
has an ammeter with a phase selector 
switch for a quick check of riser loads. 

To simplify branch circuit wiring 
and assure balanced loads, color cod- 


ing is used throughout the distribution 
system. This begins at the cubicles 
where bus connections at the main 
breakers were painted in accordance 
with the following code: 

Phase A — Red 

Phase B — Yellow 

Phase C — Blue 

Sub-feeder cable ends were coded 
likewise at the breaker and panel con- 
nections. Red, yellow and blue col- 
ored: plastic handles on the branch 
circuit panel toggle switches complete 
the code scheme. 

Careful design of the riser duct 
system simplified installation and oc- 
cupies little floor space. 

Too frequently the limited capacity 
and inflexibility of an electrical dis- 
tribution system restricts the use of 
lighting as a merchandising technique. 
The system installed at The Dayton 
Company permits full utilization of 
electric power regardless of fluctu- 
ating area demands. Its facilities for 
quick-change and reduced maintenance 
pave the way to more efficient over-all 
operation. 
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Labor Gost Variables — Part I 


Factors other than labor units and material 


price lists which affect job costs. 


By Ray Ashley 


various trades can help each other. 

The ventilating contractor can ar- 
range the delivery of power equipment 
to fit the program of the electrical con- 
tractor. The electrical contractor, in 
turn, can plan to have the equipment 
installed and connected as needed. The 
same conditions apply to all trades. 
Specifications normally require the 
electrical contractor to receive all mo- 
tors and starters at the curb. He is 
then responsible for them until final 
connections are made. Such equipment 
may be delivered far in advance and 
at a time when the mechanics are all 
out on the job. Interrupting work to 
unload the equipment, then storing and 
protecting it, all takes labor which 
could have been saved by a little co- 
operation on the part of some other 
trade, 

There are other ways besides sched- 


| eee are many ways in which the 


uling the work, in which contractors 


can work together. They can arrange 
for the use of common scaffolding or 
hoisting equipment, and at times they 
can benefit by borrowing each other’s 
tools. 

It seems hardly necessary to go into 
detailed discussion on the labor losses 
which may result from adverse weather 
conditions. One does not have to be 
an estimator to know that open con- 
struction projects will be slowed down 
by cold and stormy weather, and that 
the progress of any work will be re- 
tarded by abnormal heat. Outdoor 
underground work can be listed among 
the most hazardous undertakings. 
Possibilities of having to work with 
frozen ground can be fairly well antici- 
pated, but rainy seasons are often un- 
Predictable. Starting and stopping 
jobs is expensive. Ifa completion date 
has to be met, the work may have to be 
Carried on under extremely adverse 
conditions. Heavy rains are likely 
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to require considerable shoring of 
trench walls, much pumping of water, 
and difficult working conditions in 
general, 

Careful contractors always have an 
allowance in their estimates to take 
care of delays on outside projects. 
These allowances vary with the time 
of year, and the possibilities of putting 
off the work until conditions are 
favorable. 


The Labor Market 


Unfortunately, our construction busi- 
ness goes in cycles, and demands for 
electricians are not uniform. When 
work is at low ebb there is a surplus 
of good mechanics, and in boom times 
not enough well trained men are avail- 
able. From the standpoint of esti- 
mators we are interested in knowing 
how to make allowances to compensate 
for variations in the labor market. 

Assuming certain facts to be known, 
we can present a simple problem. Say 
we have a crew of ten men and the 
productive efficiency rating of six is 
100 percent and of four is 75 percent. 
The productive efficiency of the crew 
would be calculated as follows: 

6x100=600 
4x 75=300 
10 900 
900--10= 90 
The rating of the combined crew is 
90 percent. 

In actual practice the problems met 
are not so simple to solve. In the 
first place it is difficult to assign effi- 
ciency ratings to either individuals or 
groups, and in the second place other 
factors which we have just discussed 
may obscure the accomplishments of 
the mechanics. 

Most estimators vary their labor 
units according to the requirements 


of the times, without segregating the 
causes of such changes. Labor units 
established for certain construction 
periods (usually the more favorable 
ones) are supposed to represent 100 
percent productive efficiency. If the 
general trend of costs is upward or 
downward, a multiplier is used to com- 
pensate for the change. 

The labor units established in 1938 
are used as a base by many contractors. 
Conditions were very favorable at that 
time. The proper materials and equip- 
ment were readily available, there were 
sufficient mechanics to permit selecting 
men best adapted to the work at hand, 
and other trades were able to offer 
good cooperation. 

In 1946 approximately 30 percent 
was added to the 1938 units in order 
to make jobs pay out. Many short- 
Sfghted people had the erroneous idea 
that the labor market was responsible 
for the whole of this 30 percent in- 
crease. They not only blamed the 
newer mechanics, but contended that 
the regular men were letting down. 
This was indeed unfair to many of 
the older mechanics. 

A listing of the actual causes of this 
increased cost of labor, together with 
their effects would be approximately 
as follows: 


Delayed and untimely deliv- 
eries of materials ............ 7% 
Lack of cooperation of other 
WORE . «-c2srceawi<dacunetoons 5% 
General confusion on the jobs 3% 
LGROG. MOIR: ois 0 csakesinws 15% 





Total 


No doubt part of the 15 percent 
(labor market) was due to indifference 
on the part of some of the mechanics. 
When work is plentiful there are al- 
ways those who will take advantage of 
the times, and the turnover of me- 
chanics on the jobs is much greater 
than in duller times. We must not, 
however, lose sight of the losses due 
to the other items listed which con- 
tractors experienced in 1946. Ma- 
terial deliveries were bad, the work of 
other trades was spasmodic, and the 
general confusion which existed had 
a tendency to slow down the work of 
all trades. 

(Continued on page 115) 
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cHurcH LIGHTING 


A discussion of fundamental factors and principles in- 


HURCH lighting is a_ special- 
( ized field. It is not, however, 

a difficult one. Knowledge of 
good lighting principles, plus an under- 
standing of church rituals and architec- 
tural conformity between the church 
structure and lighting units, are the 
more important factors on which 


An excellent example of relighting. 
Original installation consisted of 25 
watt bare lamps in rosettes located in 
all arches, now capped with ornaments, 
and by bare lamps in multiple arm 
clusters around capitals on columns. 
New installation uses reflectors at base 
of arches above columns and from 
cove above. Illumination varies be- 


tween eight and ten _ footcandles 
throughout. Note uniformity and 
evenness of lighting. Chapel, St. 


Mary’s Industrial School, Baltimore, 
Md. 


General lighting from sixteen harmonizing artistic lanterns 
is supplemented with direct light from 36 750-watt down- 
lights recessed in the 100-foot high ceiling of this church. 
Illumination in side aisles averages four footcandles, and 
in nave eight footcandles. Altar is highlighted to 18 foot- 
candles average. Note that ceiling is kept in darkness to 
accentuate loftiness. Cathedral of the Holy Cross, Boston. 





proper lighting for the church are 
based. 

Church lighting design procedure 
cannot logically be standardized as has 
been done in other fields. Church 
structures vary widely in type, and 
artistic effects play an important part. 
Churches are the visions, in wood, 


volved in effective lighting for the house of worship. 





Gothic lanterns provide illumination in the nave of this 
narrow Gothic church, while concealed reflectors light the 
sanctuary. Lanterns each contain three circuits, one for 
indirect lighting reflectors, one for a direct lighting reflec- 
tor, and one for small wattage lamps used to sofily light 
the amber glass panels in the lantern body. North Austin 
Church, Chicago, Illinois. 


metal and stone, of our great architec- 
tural geniuses, representing the spirit 
of the age in which built. Compared 
with the history of religious edifices, 
artificial light from electric power is 
relatively new. This makes it doubly 
important that the lighting engineer 
cooperate fully with the architect, and 
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that both give lighting most careful 
consideration. The lighting engineer 
who specializes in church illumination 
must recognize the importance of get- 
ting into the spirit of the problem, and 


of making a careful study of the artis- 


tic, symbolic and practical features in- 
yolved. In this way, and this way only, 


can the imposing character of light be 
| made proper use of in the religious 


ritual and church building. 
From the religious service stand- 


| point, there are in general two classes 


of churches. One is the liturgical or 


" titualistic, with a place for an altar, 


in which religious ceremony takes 
precedence over the speaker. The 
altar or sanctuary in this type church 
is flooded with light to center the at- 
tention of the congregation upon the 
richest and most symbolic part of the 
service and interior. Subdued illum- 
ination is normally provided here for 
the congregation. 

The other class of church is the 
conventicle or evangelical type, in 
which a general illumination adequate 
for reading comfortably is provided 
throughout the auditorium. The 
speaker becomes the center of interest 
in this type church, and is frequently 
accentuated by special lighting, so that 
he may be seen and heard with ease. 

In approaching the solution to any 
church lighting problem, there are cer- 


TECHNIQUES 


By Berlon C. Cooper 

























Floodlighting is one 
means of attracting atten- 
tion to the church edifice. 
The dignity of tall Gothic 
spires can be accentuated, 
or the beauty of the church 
building enhanced, with 
lighting, as shown at right. 
Other methods sometimes 
used include floodlighting 
of stained glass windows 
from within, installation 
of an illuminated fixed or 
revolving cross, and use of 
electric signs, 


tain lighting fundamentals which 
should be kept in mind, regardless 
of the size or architecture of the build- 
ing, or of the ritual followed by the 
church. The lighting should be com- 
fortable. It should be adequate in 
quantity and quality for the purpose 
for which intended. All light sources 
should be concealed or well shielded 
to prevent glare. The lighting system 
should be efficient, and brightness con- 
trasts should be held to a minimum in 
the normal field of view. 

Also, lighting should conform to the 
architectural treatment, and when lum- 
inaires are used, these should harmon- 
ize with the period design of the archi- 
tecture. Symbolic features for any 
particular creed should be made to 


supplement the architectural treatment 
with light to create a reverent atmos- 
phere, for the psychological effect upon 
the audience. 

With the advent of gas and elec- 
tricity for lighting, hanging chande- 
liers and lanterns, wrought of metal 
and embellished with glass were early 
adopted for the lighting of churches. 
These usually ornate units, produced 
by skilled metal craftsmen, were sus- 
pended by long chains quite low over 
the pews to facilitate maintenance and 
to increase efficiency. Introduction of 
larger size electric lamps, and their 
adaptation to these hanging lanterns in 
an effort to satisfy the demand for 
more light introduced glare. Lanterns 
were then suspended higher from the 


Dignity of the cathedral atmosphere 
was retained, and the feeling of height 
and spaciousness maintained in this 
church, by keeping the high beamed 
roof truss ceiling dark and by pro- 
viding light without fixtures. A unique 
method was used to provide indirect 
lighting from the wall area by pro- 
jecting light from reflectors concealed 
in the wall opposite. Other lighting 
includes inconspicuous light for sta- 
tions of the cross and accent light on 
the altar. St. Joseph’s Cathedral, San 
Diego, California. 
















































dimmer controlled. 


floor to remove the bright sourcts from 
the field of vision. The conventional 
layout for location of lanterns, par- 
ticularly in the Gothic type churches 
of the cruciform plan, has become more 
or less standardized on two rows of 
lanterns, located slightly inside the two 
rows of columns. Spacing lengthwise 
should equal the architectural bay 
spacing, with the lantern located in the 
center of the bay. Lanterns are also 
appropriate for Roman, Modern, etc., 
styles of architecture, with the shape 
and decorative motif conforming. Early 
type lanterns were of a direct or diffus- 
ing type. Later practice has been to 
locate a perforated metal reflector be- 
hind the lamp on the side of the lantern 
viewed by the congregation, or to use 
denser type glass panels on the side of 
the lantern opposite the altar or sanc- 
tuary. Many lanterns have also been 
used which have components of direct 
and indirect lighting, some light being 
reflected downward, some to the ceil- 
ing, and the glass panels in the lan- 
tern being illuminated by small watt- 
age lamps for effect only. Such lan- 
terns, when wired with three-circuit 
control, offer maximum flexibility to 
the lighting result. 

Indirect lighting is suitable for many 
churches, especially those of the 
evangelical type. It can be obtained in 
many ways; such as by suspended 
luminous bowl indirect luminaires, by 
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Temple Emanu-El, New York City, uses a modi- 
fied Byzantine style of architecture. A uniform 
distribution of direct light from three rows of 
reflectors concealed in the ceiling provide suit- 
able reading light at the plane of the pews, 
keeping the ceiling and side walls subdued. 
Two banks of concentrated type reflectors in 
the ceiling provide brilliant graduated lighting 
in the chancel. The entire lighting system is 








dow ledges. 


Soft restful illumination is provided throughout the auditorium of this 
Conventicle type church by means of reflectors concealed in wall urns, 
This simulates cove lighting in an area where no cove exists, The 
Gothic treatment of the urn exterior adds a decorative and symbolic 
touch to an otherwise rather plain auditorium type interior. Churches 
of this type may also be lighted effectively with suspended indirect or 
semi-indirect luminaires, or with reflectors concealed in coves or win. 
Structural details on each church will usually control to 
large extent the exact method best suited for that church. Roxborough 















Baptist Church, Philadelphia, Pa. 


reflectors concealed in coves, wall urns, 
pedestals on balcony railing, window 
ledges, and other similar architectural 
elements. Reflectors were recessed in 
the walls of one church to project 
light to the opposite wall, which pro- 
vided indirect light from the wall areas 
only, leaving the lofty ceiling in semi- 
darkness, as desired. 

Quite often it is impossible to obtain 
the desired illumination intensity for 
a church from lanterns or luminaires 
without excessive brightness of the 
units, or making the units too large 
to be in good architectural proportion. 
In such instances, reflectors can usu- 
ally be recessed in the ceiling or com- 
bined with architectural motifs to pro- 
vide added light throughout the church. 
It is desirable to provide dimmer con- 
trol for such equipment so that illu- 
mination can be increased or decreased 
gradually. This prevents the congre- 
gation from being conscious of the 
change, or distracted from the service. 

Sanctuary lighting is particularly 
important in ritualistic churches. In 
general it is accomplished with reflec- 
tors concealed behind the sanctuary 
arch, and by projector type units or 
downlights recessed in the ceiling, be- 
hind beams, or in the canopy over the 
mensa. Altars are effectively lighted 
when projectors are installed so that 
light falls upon the ornamentation 
from an angle of about 45 degrees. 


Local light on a lecturn. produces 
unnatural facial expressions of the 
speaker, and should not be used. A 
projector installed in the ceiling or on 
the side so that a beam of light is 
directed to the speaker from an angle 
of about 45 degrees overhead is desir- 
able. 

Departmental rooms in the church, 
such as class rooms, baptistry, club 
rooms, study and social rooms, ete., 
should be treated as utilitarian areas 
and adequate light of proper quality 
and flexibility provided. Luminaires 
for these areas in monumental type 
churches should also harmonize archi- 
tecturally with the building. 

The beauty of stained glass windows 
can be brought out for night services 
by lighting them from the exterior. 
They can be used to attract attention 
to the church nightly by lighting them 
from within. Some of the richest ex- 
amples of modern art are represented 
in these windows, and lighting offers 
an excellent medium to display theif 
symbolic beauty to the passing public. 

Floodlighting can be used to bring 
out the beauty of a church building, 
especially those having tall spires, of 
architectural features visible at a dis- 
tance. It is a subtle form of advertis- 
ing, or of establishing location of the 
church to all who pass. Exterior 
bulletin boards should also be lighted 
from concealed sources. 
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AWARDS for LIGHTING 


xy Ww 


and International Lighting Exposition 
and Conference 3 


Gold § Seal Mlerit Award — 


te a epluton af the Board of Judges, 
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Preview. R. W. Staud, Vice Chairman, and E. C. Huercamp, Chairman of the 
Exposition operating committee, with an enlarged copy of the Merit Award 
Certificate to be given with $100 to the 12 best entries in the competition. 


International Lighting Exposition invites 


lighting plans in merit award competition. 


Are any of them outstanding ex- 

amples of planned lighting appli- 
cation? If they are, submit the plan 
and data to the merit award competi- 
tion sponsored by the 2nd International 
Lighting Exposition and the Industrial 
and Commercial Lighting Equipment 
Section of NEMA. 

To direct industry-wide attention to 
lighting achievement, to provide a 
clearing house for the exchange of 
meritorious lighting ideas, and to stim- 
ulate thinking along similar lines 
among the thousands who will attend 
the lighting exposition this fall, the 
sponsors have provided this oppor- 
tunity for nationwide recognition of 
outstanding lighting achievement. 

The contest is open to owners, light- 
ing specialists, engineers, or other em- 
ployees of electrical contracting com- 
panies, electric light and power com- 
panies, electrical wholesalers, and 
architectural and consulting engineer- 
ing firms who have had a part in de- 


Hos: good are your lighting jobs? 


signing, planning, selling, or installa- 
tion of the job to be entered. 

There are four separate competi- 
tions, and one for each of the follow- 
ing groups: 

a. Electrical Contractors 

b. Utility Lighting and Power Rep- 

resentatives 

c. Architects and Consulting Engi- 

neers 

d. Wholesalers’ Lighting Specialists 

and Salesmen 

Judging will be intra-group—that 
is, a submittal by an electrical con- 
tractor will compete with only those 
of other electrical contractors, etc., 
and awards will be decided accord- 
ingly. In addition, where the installa- 
tion is the cooperative work of two or 
more men of the above classifications, 
the entry may be submitted by the 
two or more involved as a joint entry 
and entered in one or more of the ap- 
plicable classifications. 

Three Gold Seal Merit Awards will 
be given in each of the four classifica- 








How to enter. Send for rule book and 
official entry application. Address 
Merit Award Committee, 2nd Interna- 
tional Lighting Exposition, 326 West 
Madison Street, Room 818, Chicago, 
6, Illinois. Deadline August 31. 


iii a RE 


tions. From all submittals in each 
group, three entries will be selected 
by the judges, and these will be 
awarded a special Gold Seal Certifi- 
cate which comes with a cash award 
of $100 each, a total of twelve awards, 
totalling $1200. Thus, there will be 
three winners of $100 cash prizes who 
will be in the electrical contracting 
group, three $100 cash prizes in the 
utility lighting group, three in the 
architectural and consulting engineer- 
ing group, and three in the wholesal- 
ing group. 

To enter the competition write to 
the Merit Award Committee, 2nd In- 
ternational Lighting Exposition and 
Conference, 326 West Madison’ Street, 
Room 818, Chicago 6, Illinois, for 
the official rules and entry blank. 

In the preparation of entries, the 
Committee allows wide freedom as to 
the presentation. A number of sugges- 
tions are offered, however, to assist in 
the preparation of reports. 

[Continued on page 162] 
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Laboratory Distribution 












Steel framework, suspended from the 
flanges of structural I-beams, supports 
both acoustical tile ceiling and lighting 
troffers. Air conditioning ducts, 
separately suspended, will be con- 
cealed by hung ceiling. 


Electrical service for the main building 
is brought by underground feeders to 
bank of dead-front distribution panels 
and then is conducted to feeder and 
plug-in bus-duct, underfloor wiring 
troughs and load centers for local 
power, receptacle and lighting circuits. 


ern electrical know-how is effect- 

ing constant changes and improve- 
ments in both engineering and 
construction techniques. This is force- 
fully apparent in the design and meth- 
ods practiced in erecting the recently- 
completed research laboratories for the 
Air Reduction Sales Company. To 
satisfy the complexity of laboratory 
requirements, three basic light sources 
are utilized (fluorescent, incandescent 
and mercury vapor), two media for 
power distribution are employed (bus 
duct and cable), specific areas are 
served with multi-voltage receptacles 
and protected by explosion- and water- 
proof equipment. Each laboratory, shop 
and office has been treated as a distinct 
problem in order to secure the most 
effective application of both power and 
light. 


T= ever-expanding scope of mod- 








Three basic light sources, two media for 


































Designed and erected to improve 
Air Reduction products through pro- 
gressive engineering, research and 
pre-testing, the plant is a combination 
of multi-purpose shops, laboratories, 
engineering areas and administration 
offices. In plan, a rectangular. acre of 
shops and laboratories is connected at 
a common junction to two, two-story 
administration wings. Service, garage 
and generator buildings are located 
to the southeast of the main unit. 
Located in a semi-residential section 
of New Providence, New Jersey, the 
buildings have been designed to har- 
monize with the neighborhood. Func- 
tionalism and modern simplicity have 
been combined architecturally in the 
creation of both administration and 
shop sections. Roof copings are 
raised to conceal ventilation equip- 
ment. Sweeping driveways lead to 


power distribution, multi-voltage testing 
facilities and explosion-proof equipment 
are incorporated in this unusual wiring job 
engineered by Wigton-Abbott and installed 
by Edward J. White. 


By Hugh P. Scott 


loading platforms and parking areas. 
Driveways and walks are illuminated 
by weatherproofed wall-recessed or 
low pedestal - mounted flood - lensed 
luminaires. Except in the parking area, 
all distribution feeders and utility serv- 
ices are buried, Brick veneer and the 
liberal utilization of glass furthers the 
exterior impressiveness of the re- 
search development. 


Distribution 


Primary service, 13,800 volts, 3 
phase, 60 cycle, supplied by the Jersey 
Central Power and Light Company, is 
airborne to a single structural steel 
tower, centered in the parking area, 
and thence to an outdoor substation 
where it is stepped down through six 
single-phase transformers to 480 v. 
for power (three units) and 120/208 v. 
for receptacles and lighting (three 
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With exception of overhead incoming power feeder 
to outdoor substation, distribution system and all 
utility services are underground. Architecture and 
lighting follow theme of modern simplicity to 
harmonize with surrounding suburban area. 
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units). Switchgear and panelboards are 
located inside the adjacent Service 
Building, underground conduit con- 
necting this center with the other 
buildings in the development. Powered 
directly from these main panels is the 
equipment housed in the Service 
Building: boiler control panels, dryer, 
condensate return and water pumps, 
preheater and air compressors, 

The main building, with separate 
areas for laboratories, shops, engineer- 
ing and administration, calls for a 
variety of services. High bay labor- 
atory space of welded-beam construc- 
tion is devoted to cutting and scarfing, 
flame testing and apparatus assembly. 
Bordering this high bay space along 
the southern side is a machine shop, 
Storage area, X-ray room, and labora- 
tories for welding, cylinder testing and 
oxygen control. Directly north is a 
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two-story section containing additional 
laboratories: regulator, generator, 
electrical and physical testing, appar- 
atus, chemical, heat treating, rough 
grinding and microscopy, a_ photo- 
graphic department and instrument 
room. 

This combination of areas is pri- 
marily powered through 1000- and 
400-amp. plug-in busduct. Connection 
of ducts to distribution panels is 
through either low reactance feeder 
duct or feeder cable. Served from this 
bus system are approximately. 80 mo- 
tors operating grinders, drills, shapers, 
lathes, presses, shears, abrasive 
wheels, sanders, saws and coil winders. 
Machines located adjacent to ducts are 
connected by overhead branch circuits 
while free-standing equipment in open 
floor areas is served from waterproof, 
cast iron floor junction boxes tapping 
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secondary trench-laid feeders. All cir- 
cuits are protected by individual fused 
switches and breaker equipment. Also 
served by bus duct are power recepta- 
cles (3 wire, 4 pole, 480 v., 60- and 
100-amp. a-c), X-ray equipment, ovens, 
rectifiers and m-g sets, furnaces and 
physical testing equipment. Conven- 
tional cable-conduit distribution feeds 
unit heaters, air conditioning equip- 
ment and roof fans. Crane-powering 
trolley wires extend the length of the 
building along the south side of the 
high bay area. Twenty-one test stations, 
located in various shop areas, provide 
air, gas and electric facilities. At each 
station, single-phase 15 a. 115 v., 50a. 
120 v., 60 a. 440 v. and three phase 
440 v. a-c is available. Portable recti- 
fiers and transformers supply the in- 
frequent demand for d-c and three 
phase 220 v. a-c. 
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With 
presses, the office section is served 
solely by 208/120 v. current. Distribu- 
tion in this section is by galvanized 
rigid conduit concealed in floor slabs 
and installed above suspended acousti- 
cal ceilings, in raceways located in the 
hollow bases and vertical columns of 
movable steel office partitions, and in 


the exception of printing 








Multi-voltage distribution system in 
machine shop area utilizes surface- 
duct, underfloor trench feeders, re- 
ceptacle circuits and busduct with 
plugin devices. Industrial fluores- 
cent fixtures, each containing two 
100-watt 3500-degree white lamps, 
illuminate this section. 


Prismatic-lensed fluorescent  fix- 
tures are recessed into acoustical 
ceilings of the engineering offices. 
Phone and receptacle wiring is car- 
ried in floor ducts. Wiring chan- 
nels in plenum chambers beneath 
windows carry circuits feeding 
modulated paging speakers that are 
mounted on movable partitions. 


continuous metal heating enclosures 
beneath the steel casement windows. 
The lighting and receptacle load of 
259 kw. is connected through 379 
branch circuits to twenty, three-phase, 
4 wire 208/120 volt load centers. The 
minimum size of wire utilized for dis- 
tribution is number 12 gage. 
Designed for widely dissimilar pur- 


poses and areas, the lighting syste, 
includes fluorescent, mercury vapor 
and incandescent sources and ranges 
in application from totally direct to 
totally indirect. 

Fluorescent lighting is installed jn 
all offices and corridors where ceilings 
are suspended and in some areas of 
the machine shop. Recessed troffers, 
flush mounted with acoustical ceilings, 
are faced with wide-spread diffusing 
prismatic lenses. Pendant-mounted 
units in the administration area utilize 
eggcrate louvres in fixture assemblies, 
Industrial open-end porcelain-enam- 
eled fixtures, installed in the machine 
shop, are chain suspended. Depending 
upon location, troffers and suspended 
units contain single lamps in the cor- 
ridors, or groups of two in the adminis- 
tration and engineering offices, or four 
for the library. Mounting arrange- 
ments are in continuous runs for the 
drafting room as well as geometric 
groupings and single-unit installations 
in other areas. All fixtures are rigidly 
supported and adjusted for height and 
alignment with plumb-bob accuracy. 


High Bay Lighting 


Fixtures in the high bay assembly 
shop area are pendant-mounted from 
g-inch messenger cables. The mount- 
ing height is 22 feet above the floor 
level with units spaced 15 feet apart in 
either direction. Alternate fixtures con- 
tain 750-watt incandescent and 400- 
watt Type H mercury lamps. High 
power factor transformers are 
mounted on individual pendants for 
the operation of the mercury lamps. 
The mounting height of 22 feet in- 
sures clearance of traveling cranes yet 
permits relamping from the cranes. 

Incandescent lamps are used in 
RLM pendant reflectors (welding lab- 
oratory, air conditioning room), in 
prismatic lensed fixtures (in locker 
rooms, stairways) and in all exit signs. 
Exit signs (green translucent letters on 
opaque fields) and stairway lights are 
separately circuited. 

Exterior lighting continues the 
theme of selecting the most effective 
application for each specific lighting 
problem. Weatherproof 100-watt fix- 
tures, with prismatic panels to direct 
light downward towards sidewalks, 
are flush-mounted into building walls 
beneath window sills. Walks are safely 
lighted without the creation of glare. 
Along driveways and around loading 
areas, low concrete pedestals (less than 
34-feet overall height above grade) 
house 100- and 200-watt lamps behind 
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Plug-in bus-duct (1000-amp., 440-volt, 3-phase) is offset when passing 
through brick wall to by-pass explosion-proofed oxygen control room. All 
conductors entering or passing through this area are carried in rigid steel 


conduit sealed into walls. 


horizontal-spread floodlight lenses. 
Brackets above shop, garage and gen- 
erator building doors mount Holo- 
phane-lensed fixtures with 200-watt 
lamps. 

In lighting the parking area, use is 
made of the centrally-located steel 
tower that supports the incoming pri- 
mary power service. Four 750-watt 
open floodlights, complete with lower- 
ing attachments and special mounting 
brackets, are mounted on this tower 
and direct light to the four corners of 
the area. 

All exterior lighting is controlled 
from interior control panels. Feeder 
service to these outdoor units is 
through underground conduit. 


Paging System 


Three voice-paging loud speakers 
in the open shop areas, one medium 
tone speaker in the roof-located cafe- 
teria, and 66 small soft-toned repro- 
ducers, located on the walls of indi- 
vidual offices, are operated from the 
telephone booth adjacent to the en- 
trance foyer. Four separate channels 
permit paging in any one desired area 
or any combination of areas in the 
plant. The four paging areas segre- 
gate the shops, drafting room and ad- 
ministrative offices, cafeteria and west- 
wing engineering offices, laboratories 
and east-wing engineering offices. 
Tone signal control regulates modula- 
tion. Transmission is through a desk- 
stand microphone unit on the main 
telephone switchboard. 


Equipment located in open bay shop 
areas is’ serviced through floor 
trenches. Junction boxes carry 440- 


volt, 3-phase and 120/208-volt current. 





Construction view shows busduct and conduit prior to pulling in cables. 
Proximity of feeders to other required laboratory services (water, air, gas, 
steam) complicated electrical routing and connecting. 


The completed project represents the 
utilization of new conceptions of elec- 
trical service in the laboratory field 
and demonstrates new installation tech- 
niques and construction methods. With 
engineering and shop facilities in close 
proximity with laboratories, production 
efficiencies will be at maximum through 
simultaneous design and testing. 
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The electrical distribution, loud 
speaker and telephone conduit systems, 
substation installation and lighting rep- 
resent contracts exceeding $100,000. 
The project was designed, engineered 
and constructed by the Wigton-Abbott 
Corporation, Plainfield, N. J. The 
electrical installation was made by Ed- 
ward J. White, Newark, N. J. 
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of all man-made metals. 


or hand braces. 


Put pressure on masonry drills when drilling with them. 
The more pressure, the better they work. 


Carbide masonry drills are made up of a steel shank to 
which is attached a cutting blade of carbide metal, hardest 
This tool permits drilling holes 
through construction material with portable electric drills 





HARD CARBOLOY TIP 









How To Use Carbide Drills 


How to get most out of carbide masonry 


drills through proper use and maintenance. 


By Harold York 


Development Engineer 
Carboloy Company, Inc., Detroit, Mich. 


ENERAL adoption of carbide 
(; tipped masonry drills for drilling 

holes in concrete, brick, tile, 
marble, slate, plastics, and many other 
materials, has brought with it a need 
for a better understanding of how to 
get the most out of this versatile tool. 
The following information—compiled 
from controlled experimental tests and 
from field reports—should help in get- 
ting maximum performance and serv- 
ice life. 

Carboloy masonry drills are made 
up of a steel shank into which is in- 
serted and brazed the cutting blade of 
solid cemented carbide (see Fig. 1). 
Inasmuch as carbide is many times 
harder than any material that may 
have to be drilled in ordinary produc- 


tion and maintenance work (Carboloy 
cemented carbide metal approaches the 
diamond in hardness), the drill is 
capable of cutting faster, smoother, 
and more accurate holes than can the 
conventional star - drill - and - hammer 
combination. 

All ordinary types of construction 
materials can be drilled quickly and 
cleanly with the carbide masonry drill. 
In fact, reports on its uses indicate 
that this drill is rapidly becoming a 
sort of “universal” tool, by electricians, 
plumbers, and maintenance men, for 
drilling holes into all kinds of walls 
and floors. 

The conventional uses for these drills 
are for drilling holes in concrete, for 
anchor bolts for such things as ma- 


chine installations, fastening seats to 
theater floors, pipe straps, etc. 

In addition to these many “routine” 
uses, the masonry drill is currently 
being used effectively on many unusual 
jobs. 

It is interesting to note that perhaps 
the deepest holes made by Carboloy 
masonry drills to date are those pro- 
duced by some special elevator installa- 
tion work. Here, holes 24” deep were 
drilled through a combination of brick 
and concrete. In this instance, the drill 
shank was not only extended but was 
also specially fluted to facilitate the 
removal of dust from the extra deep 
holes. 


How To Use 


Carboloy masonry drills have been 
designed for use in any rotary portable 
drill or hand brace. The drills are also 
being used to good advantage in drill 
presses. They are not recommended for 
use in hammer type percussion: drills 
due to the chance of chipping the ex- 
tremely hard cutting edge. 

All ordinary speeds of electric porta- 

[Continued on page 164] 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 


tices. 
department. 


Practical Methods 


Readers are invited to contribute items from their experience to this 
All articles used will be paid for. 








Column Panels 
Decentralize Control 


WIRING 





Structural features of the new ad- 
ministration and engineering building 
of the Briggs Manufacturing Company 
in Detroit precluded the use of con- 
ventional wall-mounted lighting distri- 
bution panels. Because of the saw-tooth 
roof on the second floor, installed to 
provide north light for the engineering 
areas, lighting branch circuits could 
not be installed at right angles to the 
east-west bays. 

Brooker Electric Company, Inc., De- 
troit electrical contractors on the 
project, solved the problem by decen- 
tralizing lighting control in numerous 
18 to 28-circuit panels mounted in the 
area columns. The narrow panels 
(84-in. wide and about 60-in. tall, in- 
cluding 200-ampere, single phase main 
breaker at bottom) were installed flush 
in the octagonal steel shell surround- 
ing the column proper. Where neces- 
sary, local control switches were also 


mounted flush in this shell which also 
acts as an air duct for the heating and 
cooling system. 

By installing a panel in one column 
per bay, branch circuit conduits could 
easily be run parallel to the saw-tooth 
construction. When painted to match 
the column decorative scheme, the 
panel trim and doors are barely dis- 
cernible. 

Such decentralization of control also 
has the advantage of localizing outages 
should trouble occur. Only the area 
served by a specific column panel would 
be affected should a feeder go out. 


Photo-Cell 
Guards Exit 


The installation of wall-recessed 
photo-electric alarm equipment auto- 
matically summons a guard whenever 
someone uses the fire-tower emer- 
gency stairways of Lane Bryant’s 
modern New York store. Since mer- 


SAFETY 








Numerous column distribution panels decentralize lighting control at 


Briggs new engineering building. 
feeder outages. 


Scheme also localizes effects of 


HOV. 
cht. 








M Pivot mirror 

-— > Direction of infra ray 

LS Photo-electric light source RC 
R Photo-electric relay 

RC Relay cabinet 8 
B = 0-volt alarm bell 


Photo-electric light source activates 
bell-ringing relay when infra-ray is in- 
terrupted by person using emergency 
exit. Opaque surfaced mirrors reflect 
beam across corridor at five levels to 
produce a barrier of light. Installa- 
tion operates at 110 volts. 


chandise is sometimes removed il- 
legally by way of fire towers, this pro- 
tective system should prove to be a 
strong deterrent to shoplifters. 

A photo-electric light source bars 
the stairway corridor with a beam of 
light which is reflected by a series of 
pivot mirrors to a photo-electric relay. 
When the beam is interrupted, the relay 
activates a 110-volt alarm bell located 
on a lower floor and a guard at the 
street exit is alerted when the photo- 
cell barrier is passed. Unauthorized 
persons, using this route for leaving 
the building, receive no warning of 
the barrier’s existence since the light 
beam is screened through an infra- 
ray filter and is invisible to the eye. 
Even should the location of the beam 
be known, it would be impossible to 
jump above the beam or crawl beneath 
it since the pivot mirrors reflect the 
light across the corridor at five eleva- 
tions ranging from eight inches to 
five feet above the corridor floor. 

The alarm equipment includes the 
light source, photo-electric tube holder, 
lenses, infra-ray filter, transformer, 
relay, special cap and mirrors. Opera- 
tion is from a 110 volt circuit. Re- 
cessed mirrors are as inconspicuous as 
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the light beam, being opaque surfaced 
“Ryabrite’ units. Each mirror, of 
1-inch plate, measures 34 by 44 inches. 
The equipment is recessed in the wall 
construction and mounted in special 
heavy gauge back boxes with flush, 
cylinder locking, hinged doors. 

This protective light barrier was in- 
corporated in the electrical specifica- 
tions prepared for Lane Bryant by 
Consulting Engineer Edward E. Ash- 
ley, New York City. 


Rugged Service 
With Fiberglas 


MAINTENANCE 





An induction heater, employed by 
Peerless Molded Plastics of Toledo, 
Ohio, is constantly subjected to tem- 
peratures between 350 and 450 de- 
grees F, and occasionally to contact 
with molten resin which may surge 
out from a broken die. Under these 
severe operating conditions, Class A 
insulation was found to be short lived 
and it was decided to rewind the heater 
with fiberglas on a trial basis. While 
occasional rewinding is still necessary, 
fiberglas is proving to be the most 
efficient insulation yet discovered by 
the Peerless engineers and is render- 
ing excellent service in the plastics 
industry. Shutdowns are less fre- 
quent, production schedules can be 
maintained at highest levels and main- 
tenance supervision is at a minimum. 


- 


It has also been found that the heater 
can be rewound more quickly when 
fiberglas is used, resulting in a further 
reduction of hours required for re- 
insulating. 

Three layers of 0.015-inch varnished 
fiberglas cloth are applied on the core. 
Eleven layers of number 11 SGE wire 
with fiberglas tape insulation are used 
between the turns and # by 0.01-inch 
fiberglas tape is applied as an outside 
wrapping. The tape is held tightly 
in place by sewing the ends or tying 
them down with fiberglas cord. The 
performance of this installation 
demonstrates the value of specifying 
high-temperature insulation for jobs 
where operating conditions are more 
than normally severe. 


Pivoting Shields 
Protect Shaftway 


SAFETY 





Twin sheet steel shields, rigidly 
mounted at right angles to each other, 
serve as double-purpose guards for a 
hoistway opening at the second floor 
level of the shop operated by the A-C 
Motor Service, Inc., Jersey City, N. J. 

The shields, intersecting in a line 
along one lip of the hoistway frame, are 
pivoted about this intersection. When 
the hoistway is not in use, the assembly 
is tipped forward so that one shield 
horizontally covers the floor opening 





Operating under temperatures up to and beyond 450 degrees F., an 
induction heater employed by the Peerless Molded Plastics Company of 
—, Ohio, gives satisfactory performance when insulated with fiber- 
glas. 





FIG. 1—When hoistway is not in use, 
one shield covers opening while other 
section serves as a vertical barrier. 





FIG. 2—When chain hoist is in use, 
shields are rotated 90 degrees, opening 
the shaftway while maintaining a verti- 
cal barrier. 


and the other shield serves as a vertical 
barrier. (Fig. 1). The shield over the 
opening acts as a fire-stop by sealing 
the shaft and eliminating the possibility 
of flue action. The vertical side pre- 
vents shop personnel from stacking 
equipment on top of the sealing section. 

When it is desired to raise or lower 
motors or equipment through the floor 
opening, the shields are quickly ro- 
tated about their horizontal axis so that 
the formerly-vertical shield descends 
to lie flat on the floor while the other 
shield swings upward, maintaining the 
safety provisions of a vertical barrier. 
(Fig. 2). With the assembly in this 
position, the now-vertical section 
serves as a protective parapet across 
the front edge of the hoistway. The 
other sides of the opening are guarded 
by pipe railings. 

The overhead chain hoist operates 
from a ceiling-mounted monorail that 
extends from a point over the shaftway 
to the rear of the second floor shop 
area, An end-stop and automatic latch 
on the monorail locks the chain block 
directly over the hoistway until man- 
ually released by an operator. 
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The George W. Peck Hardware Company 
miade sales soar when they replaced their ob- 
solete lighting with a modern MITCHELL 
Fluorescent installation that changed the aver- 
age foot-candle reading from only 4 to a full 
35. The entire store is now a sales-inviting 
establishment—flooded uniformly with abun-* 
dant, glareless light. Now, customers see what 
they want quickly. They buy more because 
they see more to buy. Merchandise looks more 
attractive—is easier to demonstrate and sell. 
Here is ‘“‘sales-engineered” lighting—good 
for the customer, good for salespeople who 
work with less strain and fewer errors, good 
for bigger sales and profits. Yes, sales soar 
when MITCHELL lights the modern store! 





Sales Soar when 


XS Lights 


the Modern Store! 












Model No. 3011 
DELUXE LOUVERED 
LUMINAIRE 
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Installations like these build tremendous user 
acceptance for MITCHELL Lighting—mean 
better business for the wholesaler. MITCHELL 
sales are package transactions—trouble-free 
volume business. MITCHELL installations 
are easy, smooth jobs for the contractor— 
time-saving, profitable business... 


Mitchell Manufacturing Company | 
2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS a 
In Canada: Mitchell Manufacturing Company, Ltd., Toronto, Canada g 


Far West: Complete Modern Plant and Sales Office at Los Angeles 
Serves the Entire Pacific Coast Area 
1019 NORTH MADISON AVENUE, LOS ANGELES 27, CALIFORNIA 


Better Light 
for 
Better Business 






Makers of Commercial and Industrial Fluorescent Lighting Equipment 
Store Window Lighting « Spotlights and tse Desk LampsePort- © 
able Floor and Table > 7 Bed Lamps « Ultraviolet and Infrared 


Health Lamps « Resi Specialties . . . Rad-i-Air Germi- 
cidal Units (made by Tru-Air aiitretiolet’ Products Co., Los Angeles) 















Channel Feeder 
Follows Column Line 


WIRING 





During an electrical installation 
project at the Dayton Company Stofe 
in Minneapolis, Kvalsten Electric 
Company, Minneapolis electrical con- 
tractors, installed numerous busduct 
risers comprising the main distribu- 
tion system. One of these ducts 
passed through a general office area 
and was concealed in a plaster column 
enclosure. The face of the branch 
cireuit tap-off unit was flush with 
the finished plaster. 

Kvalsten encountered the problem of 
installing a concealed feeder from the 
duct tap-off unit to a 42-circuit light- 
ing distribution panel mounted flush 
in the outer wall only a few feet 
from the duct column. Dimensional 


limitations and two sharp 90 degree 
offsets precluded the use of conduit. 
George L. Gustafson, construction 





Extra space at bottom of bus duct tap- 
off unit facilitates cable installation. 
Hinged cover permits quick clamp-on 
meter load test. 


engineer for Kvalsten Electric Com- 
pany, solved the problem by designing 
an L-shaped 4-in. by 4-in. square 
metal channel with removable face 
plates. The raceway was _ installed 
flush in the column and wall; one end 
being coupled to the side of the riser 
duct tap-off unit, the other to the side 
of the panel cabinet. 

To prevent chafing and cutting of 
conductor insulation, a split fibre tube 
was snapped over the inner channel 
brace at the wall and column line. 
After the screw covers are mounted, 
the complete channel is painted to 
match the wall color. 


Gunmount Principle 
for Industrial Trucks 


INDUSTRIAL 





Concentrated storage space permits 
the expansion of production space and 
has increased general plant efficiency 
at the General Controls Company, 
Glendale, California. The concentration 
of materials in smaller areas has be- 
come possible through the use of mate- 
rial-handling machines constructed on 
the principle of a swiveling warplane 
gunmount. The machines are capable 
of negotiating narrow aisles, tight cor- 
ners, steep ramps and abrupt changes 
in grade. 

In a study of the space problem, six 
points were stressed by John Holzman, 
chief of the inventory department for 
General Controls, as essential require- 
ments for material-handling machines. 
These points included speed, adapta- 
bility to small working spaces, greater 
pulling power, economical operation, 
minimum requirements for operating 
manpower and additional equipment, 
and versatility. The unit selected by 
General Controls to achieve these re- 





Square steel flush raceway between busduct riser tap-off unit (at left, 
circuit breakers not yet installed) and adjacent lighting distribution 
panel. Covers are removed to show feeder cables and split fibre tube 
(arrows) to protect conductor insulation. 
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Turret principle is used on materials- 
handling machines used by General 
Controls, Glendale, California. Re- 
volving turret and traction wheel per- 
mit maneuverability in close quarters. 
Parts can be concentrated in smaller 
stock areas, resulting in greater avail- 
able space for machinery and manu- 
facturing processes. 


quirements was the Turreteer, manu- 
factured by Salsbury Motors, Pomona, 
California. 

After six months of use, the company 
claims that the time-saving factor is 20 
percent as compared with manually 
operated hydraulics. The machines are 
used for interdepartmental transporta- 
tion of castings and other materials 
from inventory points to areas of use, 
for work in the salvage yard to haul 
equipment and oil barrels, and in the 
inventory. areas to resupply stock piles. 
The units are powered by gasoline en- 
gines developing six hp. at 2650 rpm. 
Continuous operation of from 10 to 12 
hours requires 3.5 gallons of gasoline. 
Loads of two tons can be moved on 
standard skids at speeds ranging up to 
8 mph. 

The machines have three controls; 
throttle, steering turret and brake. 
Automatic shifting selects transmission 
ratios best suited for moving the load 
being handled. A “dead man” brake 
prevents the continued operation of the 
unit in the absence of an operator at the 
controls. Widely-spaced wheels give 
balance and stability. 

Ease of handling in cramped quarters 
is due to a turret-mounted power plant 
and direct drive of the traction wheels. 
Shifting and reversing mechanisms are 
unnecessary, the power unit and drive 
wheel rotating in the direction of travel, 
similar to the operation of a swiveling 
gunmount on a warplane. The principle 
was developed by Salsbury, a subsid- 
iary of Northrop Aircraft. 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for more 
detailed description, sizes, prices and other data write to the manufacturers’ 
advertising department, tell them in what issue of ELECTRICAL CONSTRUCTION 
and MAINTENANCE you saw the item and they will send full details to you. 


Jquipment News | 


Slimline Units 


These new slimline units are known as the New Horizon 
series. They are for both commercial and industrial in- 
stallations. Available also is a new slimline Trofferlite. 
Units accommodate four 96T8 slimline lamps and are 
equipped with two 2 lamp ballasts for 200. milliampere 
operation. Commercial fixtures are supplied for either 
surface mounting or stem suspension. They have a curved 
individual reflector over each lamp. Reflector is remov- 
able for direct-indirect lighting. Industrial units are 964 
in, long by 13 in. wide by 7 in. deep. Commercial fixtures 
are 97 21/32 in. long by 16 1/16 in. wide and 5 3/16 in. deep. 

Leader Electric Company, 6128 Broadway, Chicago 40, II. 


LEADER SLIMLINE UNIT 


Electronic Control System 


A new electronic po- 
sitioning control sys- 
tem designed for such 
applications as control- | 
ling inaccessible dam- © 
pers from control sta- — 
tions on the floor, po- 
sitioning heavy work | 
in machine tools, and 
opening, closing and 
adjusting to intermediate points valves and gates from 
a single coordinated control desk has been announced. 
The system has three parts—a master control station and 
follow-up device, which can be either small selsyns or 
potentiometers, and an electronic control panel. The master 
control station may be placed in any desired location, be- 
cause it is connected to the control panel by three control 
leads. The system can be used on drives up to 14 hp. 
in general. Control panel is enclosed in a NEMA Type 
I case and is hinged to swing out for servicing and inspec- 
tion. General Electric Co., Schenectady, N. Y. 





G-E CONTROL SYSTEM 


Air-Cooled Distribution Transformers 


An improved line of 
dry type distribution 
transformers has been 
announced. Feathres 
include the use of 
Class B, heatproof in- 
sulation such as fibre- 
glass, mica, asbestos 
and other inorganic 
materials; improved 
natural draft, more 
compact built-in low 
voltage wiring com- 
partment, suitable for 
conduit wiring. The 
elimination of toxic 
liquids permits indoor 
installation at the load 
center without a fire- 
proof vault. Desig- 
nated as Type S, they 
are available in both 
single and three phase up to 100 kva., in voltages up to 
4800. Marcus Transformer Co., Inc., 32 Montgomery 
Street, Hillside 5, N. J. 


MARCUS TRANSFORMER 


Commercial Unit 


A new commercial fluorescent lighting fixture, known as 
Vanguard, has been added to the Silv-A-King line. It is 
of a modified “V” design with egg-crate louvres. The 
side panels are of frosted fluted glass, and end sections are 
slotted. The units may be mounted in continuous rows 
without removing the ends or using special parts or fittings. 
It is recommended for installation in offices, stores, show- 
rooms, hospitals and schools. Bright Light Reflector Co. 
Bridgeport, Conn. 


BRIGHT LIGHT VANGUARD 
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P YOUR HARVEST 
THIS SUMMER 


With KILLARK Fittings 
for Rural Electrification 


A few of the complete line of La re 
Killark rural electrification Wibine. 5 FR 
fittings are shown here: 

Moisture-proof and water- 

tight fittings and lights, 

Yard lights, Entrance fittings, 

Ground clamps, Cable heads, 

Weather-tight outdoor re- 

ceptacies. 





> take full advantage of the many new miles of REA lines, every farm 
eds a host of electrical installations . .. outlets for cream separators— 
ilking machines—churns—saws— pumps — washers — refrigeration — lights 
house, barn, workshop, chicken house. Many new jobs for the electrical 
bntractor with a complete line of REA fittings. The electrical contractor who 
yncentrates on the KILLARK Line is especially qualified for REA jobs be- 
ause he can be supplied with every fitting he needs, and the proper fittings 
from his Killark wholesaler. Write for Killark’s illustrated informational 
lletin on Rural Electrification Fttings. 


Offices and Warehouses: Atlanta, Baltimore, Boston 
Chicago, Denver, Los Angeles, Pittsburgh, San Francisco, Seattle 
and Syracuse. Offices: Cincinnati, Cleveland, Dallas, Detroit, 
Kansas City, Minneapolis, New York, Philadelphia. 





































































Dielectric Heating Generator 


A new 2 kw. r.f. gen- 
erator, the dual timer 
40.9 Mc set, is now | 
available. It features a | 
special cubicle provid- 
ing two sets of operating © : 
controls to permit alter- 
nate operations of the 
generator on two differ- 
ent time cycles. Thus ;— 
it is possible with a 
single generator to sup- 
ply heated plastic pre- 
forms alternately to two 
presses operating on 
different loads. Two ad- 
justable automatic tim- 
ing relays built into the 
control panel provide 
alternate power-on periods of from 0 to 165 seconds e&ch. 
Separate start and stop pushbuttons and “load on” indicator 
lights are provided. The input current meter and filament 
indicator are in the control panel center. Employing two 
Type WL-872-A rectifier tubes and an industrial type air- 
cooled WL-473 oscillator tube, the generator is equipped 
with an air-maze cleanable filter gor dust-free cooling air. 
Westinghouse Electric Corporation, Pittsburgh 30, Pa. 


eect ee 


WESTINGHOUSE GENERATOR 


Level Control 
Level control, Type F 2 1 





10CB1X has been de- | 
signed for general ap- | 
plication with particu- | 
lar consideration to — 
the problems of the | 
chemical processing | 
field. It is an a-c con- } 
trol that combines a |” 
probe circuit and | 
transformer to operate | 
arelay. It is supplied 
in an explosion-proof 
housing, or in aj ‘ 
pressed steel, dust- |. - eC ermal 
tight enclosure. The PHOTOSWITCH CONTROL 
explosion-proof housing is used on installations where it 
is desirable that the level control which carries the current 
required to operate the pump be explosion-proof, even 
though it is permissible to pass a minute electrical current 
at low voltage through the liquid itself. Rating is 115 or 
230 volts, 25/60 cycles a-c. Output is 2 amperes at 115 
volts; 1 ampere at 220 volts. Photoswitch Incorporated, 
77 Broadway, Cambridge 42, Mass. 








Panelboard 


An improved Noark NTPS panelboard for the control 
‘of light and small power circuits has been announced. 
Available in 4 to 12 circuits, flush or surface type. Improve- 
ments include the incorporation of a steel tension spring in 
the switch assembly which exerts constant pressure on 


— a er ame 
| =x 7 





wit anid 
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FEDERAL PANELBOARD 


stationary contact parts to assure positive electrical con- 
tacts. The three current carrying parts in a circuit have 
also been made heavier. The panel’s four-plug-fuse and 
toggle switch phenolic units have been re-designed. Another 
feature is the shallow depth of the steel enclosure, 3% inches, 
which permits flush type panels to be mounted in thin walls 
of sheet rock, wall board, masonite and other materials. 
They are designed for installations in homes, offices, stores, 
factories, apartment buildings, and schools. Federal Electric 
Products Company, Newark, N. J. 


Safety Switch 


The new Rota-Swing switch 
for dead-front panels and switch- 
boards, gives the operator posi- 
tive protection, because the open- 
ing of the door to reach the fuses 
automatically opens the circuit. 
The exposed parts can carry no 
current. It has a rotating handle 
that moves the knife blades to off 
or on position. Switch is suit- 
able for heavy duty power and 
light applications, and can be 
furnished for switchboards or 
panels of any size or capacity: 0 to 600 amps.; 250 volt d-c 
to 600 volt a-c; two, three or four pole. Each unit may 
be furnished with fuse gaps for any desired amperage or 
within a wide range. Changes in fuse gaps can be made 
at any time after installation. Pelham Electric Mfg. Corp., 
Erie, Pa. 





PELHAM SWITCH 


Fluorescent Fixture 


A new “Cir- 
cline” fluorescent 
overhead fixture 
has been an- 
nouhced, for 
kitchen, bath, 
basement, halls, 
workshop, etc. 
Known .as_ the 
“Homecraft”, it 
has a white 
enamel base, with 
clear Plexiglass 
lampholders. The lamp is 32 watt, 12 inches in diameter. 
It is for flush to ceiling mounting and has spring type 
knockout button for pull chain or dropcord. All electrical 
parts are GE-UL approved. Homecraft Electronic Prod- 
ucts, 1208 South Kedzie Ave., Chicago 23, III. 





HOMECRAFT FLUORESCENT FIXTURE 














You’re getting an all-aluminum reflector shell, with the 


integral Alzak* finish that has lighting efficiency as high 


as 83%. A reflecting surface that 
will not chip or peel. That does 
not rust and spall if dented. That 
is readily restored to high eff- 
ciency by washing with soap and 
water. Light to lift and hang... 


puts less load on outlets and 


supports. 


*Patented process. 


MORE people 


EoOv ER -¥, 


You'll know you’re getting 








FOR CUSTOM-MADE, SPECIAL JOBS 
you can get high-efficiency Alcoa 
Lighting Sheet from your nearby Alcoa 
Distributor. This sheet is readily form- 
ed and bent to make lighting troughs, 
corner refiectors, and other special 


reflectors not available as stock items. 








want MORE aluminum for MORE uses than ever 
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THE BEST 


REFLECTOR SURFACE... 


ALZAK™ REFLECTORS 


These are the reasons why you should specify Alzak 


Reflectors, made in every commercial style and type by 


leading manufacturers of lighting 
equipment. You are sure of getting 
the best reflector available. For the 
names of manufacturers of Alzak 
Reflectors, write to ALUMINUM 
CompaNy OF AMERICA, 1946 Gulf 
Building, Pittsburgh 19, Penna. 


Sales offices in leading cities. 





dit. 


NHB? 


FORM 

















Hinged Connector 


A new XTP line of 
hinged connectors has 
been announced. 
Available in 25 sizes, 
accommodating over 
400 wire combinations 
ranging from No. 8 to 
1,000,000 CM, the 
XTP will do practi- 
cally all tap jobs. They ee. 
are of the one piece, Q. Z, CONNECTOR 
hinged construction type. Can be permanently attached 
to the main and left for the tap to be attached later. One 
end of the connector is snapped over the main and tightened, 
the other has serrated openings to which a tap can be run 
in any of three directions. O. Z. Electrical Manufacturing 
Co., 262 Bond Street, Brooklyn, N. Y. 





Induction Motor 


A new four pole 
single phase shaded 
pole induction motor 
(B-30-A) has _ been 
developed. It operates 
Because the 


on a-c. 
input power is sub- 
stantially constant 
from no load to 


blocked rotor condi- 
tions, when operating 
under constant volt- 
age, the motor may be 
used in operations 
where the load is driven against a stop. It can then remain 
energized in this stalled position without being overheated. 
For a duty cycle which might consist of approximately ten 
minutes operation out of every hour, the motor coils can 
be adjusted to give a relatively high torque and large power 
input, according to the manufacturer. Where the duty 
cycle demands that the motor be continuously energized, 
the winding is designed so that the total temperature does 
not exceed approximately 90° C. Gleason-Avery, Inc., 
Auburn, N. Y. 


GLEASON-AVERY MOTOR 


Cable Connector 


A new non-metal- 
lic cable connector 
for commercial and 
residential wiring 
has been announced. 
These connectors fit 
in quickly and easily 
from the outside on 
all standard K.O. 
boxes, and the cable 
is slipped through 
and kept in position 
with two tightening 
screws and locking feature. It may be used on both cld 
and new type sheathed cable, and is available in # in. and 
a 4 in. size which carries the Underwriter’s approval. 
Tomic Sales and Engineering Company, Detroit, Mich. 


TOMIC CABLE CONNECTOR 











Lampholder 


A new line of fluo- 
rescent lampholders — 
and lampholder-starter 
sockets for use in orig- — 
inal equipment and re- 
placement has been 
announced. They are 
made of chip-proof, 
shock-proof _ bakelite 
with high dielectric 
strength. They are of 
one-piece construction. 
Insertion and renewal 
of lamp and starter are 
simple and permit one 
hand servicing. Slots SOLAR LAMPHOLDER 
in lampholders guide lamp ends into position, a twist of 
lamp locks it into holder. They fit all standard fluorescent 
strips, troffers, luminaires and other types of equipment. 
Solar Electric Corporation, Warren, Pa. 









Insulation Tester 


A new plug-in type 
of “Megger” insulation 
tester has been devel- 
oped. It operates on 115 
volts a-c. It is recom- — 
mended for use where a 
large number of tests 
are to be made at one 
time and also where an 
individual test is con- 
tinued for many min- ee 
utes. The rectifier- BIDDLE MEGGER 
operated “Megger” is a modification of the “Meg” type 
insulation tester. The hand generator is replaced by a 
power pack consisting of a constant-potential, step-up trans- 
former and selenium rectifier giving a constant d-c test 
voltage. James G. Biddle Co., 1211 Arch Street, Philadel- 
phia 7, Pa. 











Varidrive Motor 


First of a new series 
of variable speed 
drives, designated as 
size 23, has been an- 
nounced. Among the 
features claimed are 
smaller size for a 
given hp.; longer belt 
life; more convenient 
positioning of the 
speed adjusting hand- 
wheel; provision for 
easier change of vari- 
belts. A variety of 
assemblies is available such as: horizontal frame with shaft 
left or right, upright frame with shaft high or low, and 
built-in speed reducers of single or double reduction. U. S. 
Electrical Motors, Inc., Milford, Conn. or 200 East Slauson 
Avenue, Los Angeles 54, Calif. 





U. S. MOTOR 
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There is no substitute 


for availability or for quality. The Bunting 


Distributor in your community gives 


you Bunting Quality and Bunting 
availability—quality bearing bronze 
available from his stock. Write or 
ask for the new Bunting Catalog. The 
Bunting Brass & Bronze Company, Toledo 9, 
Ohio. Branches in Principal Cities 


BUSHINGS 


BRONZE BEARINGS 


PRECISION BRONZE BARS 
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Fluorescent Instant Starters 


The addition of fluorescent 
instant starters to this line 
of lamps, has been an- 
nounced. Known as 
“P_D-Q”, they are designed 
for more efficient fluorescent 
lamp performance it is 
claimed and are pre-tested 
and checked in actual service 
to assure lamp _ starting. 
Starters are ready to install 
and fit all standard fluores- 
cent socket holders. They 
carry the Underwriters Lab- 





ries approval. Solar 

nae athens SOLAR STARTER 
Electric Corporation, War- 

ren, Pa. 


Spotlight Color Clips 


An aluminum color clip for the R40 reflector type lamps 
has been added to this line of display lighting sources. It 
is a two-part aluminum lighting accessory which consists 
of a holding ring with tension clips, plus a color filter. 
Both fit into a shielding holder casing. The unit clamps 
over the end of any R40 reflector bulb, either spot or flood 
type. Sixteen color filters, ranging from one-tone primary 
colors to two-tone hues of the red-pink and blue-green, cov- 
ering all the usual display needs, are available. Sylvania 
Electric Products Inc., 500 Fifth Avenue, New York, N. Y. 





SYLVANIA COLOR CLIP 


Industrial Reset Timer 


This new indus- 
trial reset timer for 
control of electrical 
circuits starts at the 
touch of a button and 
when the time cycle , 
is complete, it resets — 
automatically. The’! 
unit is designed to | 
be permanently in- 
stalled on a_ panel, 
and* comes: in time 
cycle ranges of 15, 
30 and 60 seconds, 
5, 15 and 30 minutes. 
The timer consists 


AMERICAN TIMER 
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of two mounting plates, a reset synchronous motor, open 
type jack switch, reset button, cam, latch, torsion spring 
to return motor to original position, indicator actuated 
by motor, and adjusable stop held in position by a friction 
clutch. It operates on 110 volts, 60 cycles a-c, with a 
1,500 watt capacity. American Time Corporation, Spring- 
field 1, Mass. 


Pole Hole Digger 


A new pole hole | 
for power line 












work, has been 
announced. These 
machines 


are | 
larger and heav- , 
ier than the farm | 
models. They can} § 
be mounted on a; § 
truck, tractor ad 
jeep and will op- | 
erate from the §& 
driver’s seat. A| 
feature is the @ 
mechanism for ,¢ 
either raising or 
lowering the dig- # 
ger assembly for jf 
digging holes on 
a high bank or in 
a ditch. Auger 
diameters vary from 4 in. to 14-in. with depth adjustable 
from 44 to 72 inches. Continental Farm Machine Co., 1335 
Metropolitan Life Bldg., Minneapolis 1, Minn. 


CONTINENTAL DIGGER 


Tulox Fluorescent Diffuser 

Tenite tubing is 
extruded in trans- 
parent colors for dif- 
fusing fluorescent 
lighting in commer- 
cial and general in- 
stallations of res- 
taurants, hotels, 
stores, beauty salons, 
and homes. Diffus- 
ers are installed by 
slipping them over 
standard fluorescent 
lamps. The inner 
wall of the tube con- 
sists of longitudinal 
prisms, which diffuse 
the light, and spacer 
splines, which sup- 
port the tube on the 
lamp. The _ outer 
wall is smooth. Inherent properties of Tenite plus the 
design of the diffusing prisms combine to reduce glare. 
Seven stock colors are made—yellow, orange, rose, red, 
green, blue, and clear. All diameters and lengths of Tenite 
diffusers are available to fit standard T-5, T-6, T-8, and 
T-12 fluorescent lamps. Tennessee Eastman Corporation, 
Kingsport, Tenn. 


ae 





TENNESSEE EASTMAN DIFFUSER 
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New 


Benjamin Seece7 0:5" 
L.(2 SiMe 





Feature 
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New Exclusive Benjamin “SPRINGLOX” LAMP HOLDER 
an advancement in Quick, Easy, SURE Lamp Insertion 


Simplicity that keynotes new Ben- 
jamin “Series 40” Units . . . that 
makes them the “smart buy” in 
industrial fluorescent fixtures . . . 
is well exemplified in their “Spring- 


“a 


lox is a 


Lamp Holders. Here 
one-piece, spring-action, metal clad 
lamp holder that makes lamp in- 
sertion or removal as simple as 
A.B.C.! One push, and the lamp is 
automatically positioned . . . easily, 
instantly, securely . . . without 
fussing, fumbling or forcing! It’s 
patented, practically indestructible 


—positive! 


2217-RS 


There’s welcome simplicity, too, in 
the easy-to-clean quality of their 
Lifetime Porcelain Enameled Re- 
flectors; in their modern, clean-cut 
styling; in the easy attachment or 
removal of reflector from housing 
made possible by their new Benja- 
min “Lok-Latch”; and in their many 
other design refinements that com- 
bine to facilitate both installation 
and maintenance. 


Yes, their simplicity alone makes 
Benjamin “Series 40” Units a wise 
choice. But you get far more! You 
get famous Benjamin built-like-a- 


battieship construction . . . porce- 
lain enamel’s unequaled retention 
of the reflection factor . . . con- 
formance to all applicable RLM, 
electrical and other industry speci- 
fications . . . highest quality illum- 
ination at lowest cost! All of this 
adds up to this assurance: “You 
Light Right, When You Light With 
Benjamin”! 


BENJAMIN 
Lighting Eqgucprcont 


Distributed Exclusively by Electrical Wholesalers 


SEND FOR FREE BULLETIN 
ON “Sexes 40” TODAY! 


‘BENJAMIN ELECTRIC MFG. CO, 
Dept. H, Des Plaines, illinois 
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Understanding Magnetics 


HE TERM “magnetics” can aptly 

be used to denote the study of 
magnetic lines of force, or flux. This 
article will deal basically with the 
production of magnetic flux and with 
some of the principle effects. It will 
be concerned primarily with electro- 
magnetism, or magnetic flux produced 
by electric currents rather than that 
produced by permanent magnets. 


Magnetic Flux 


The most fundamental concept of 
“magnetics” is that magnetic lines of 
force exist around a conductor carry- 
ing a current. If the current is steady 
the flux is steady, and if the current 
alternates the flux will also alternate. 
The amount of flux varies with the 
magnitude of the current. If we coil 
‘the wire to form a closed loop, all of 
the flux passes through the loop and 
returns around the outside of the loop. 
Such a coil of wire, with an electric 
current in it, comprises the magnetiz- 
ing force or seat of excitation which 
produces the flux in all electro-mag- 
netic devices. The value of the mag- 
netizing force is proportional to the 
number of turns in the coil and to the 
current. 

Magnetic flux, similar to water or an 
electric current, will take the path of 
least resistance. Magnetic resistance 
is termed reluctance. A given mag- 
netizing force will produce an amount 
of flux depending inversely upon the 
reluctance of the magnetic circuit. Air 
or non-magnetic materials offer a 
relatively high reluctance to magnetic 
flux whereas iron or ferromagnetic 
materials offer a very low reluctance. 
Stated in other terms, the latter are 
much more permeable. The ratio of 
reluctance between air and good trans- 
former iron is often as high as 6,000 
to 1. In this case, a given magnetizing 
force can produce 6,000 times as much 
flux in iron as in air, the iron path 
being of the same average cross sec- 
tion and length as the air path. 


R. N. Eck 
Supervising Engineer 
Cutler Hammer Inc. 


There are several other important 
distinctions between iron and air in 
their magnetic behavior. Magnetic 
flux in air is directly proportional to 
the ampere-turns of excitation. This 
is true in iron only up to a certain 
point. Beyond this point the reluc- 
tance gradually increases, and addi- 
tional ampere-turns excitation produce 
decreasing increments in flux. The 
iron becomes saturated, and the produc- 
tion of a relatively small increase in 
flux under this condition might require 
a very great increase of current in the 
magnetizing coil. 

Finally, under complete saturation, 
increased magnetizing force produces 
no greater increase of flux in the iron 
than it would if the iron were replaced 
by a void air space. Note that it is 
the incremental flux which is referred 
to and not the total flux. The curves 
in Figure 1 illustrate this effect which 
is displayed by all magnetic materials, 
although at widely different values of 
flux density. - 

Saturation is generally undesirable, 
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FIG. 1—Flux density in a magnetic 
circuit (a) with ferromagnetic mate- 
rial and (b) with air. 


and only in special cases is iron inten- 
tionally operated with sufficient flux to 
produce this condition to a greater or 
lesser degree. Some ferromagnetic 
circuits are built with an air gap for 
the purpose of reducing the flux, thus 
giving a linear relationship between 
flux and ampere-turns over a wider 
range of excitation. 

All magnetic materials will retain a 
certain amount of magnetism after the 
magnetizing force is removed. Certain 
so-called hard materials are particu- 
larly strong in this characteristic and 
are, therefore, well suited for per- 
manent magnets. Such materials are 
also difficult to magnetize. However, 
in most electro-magnetic applications, 
this characteristic, if too strong, is 
definitely undesirable. It is quite evi- 
dent that in relays, generators, and 
similar devices, we would like to have 
the flux density become very nearly 
zero when the magnetizing force is re- 
moved. This condition can be met 
satisfactorily by the selection of the 
proper material. 

Iron also introduces losses into the 
magnetic circuit which appear in the 
form of heat. These core losses are due 
to two effects. The iron has a tendency 
to keep its magnetism and to resist any 
change in it. The resulting loss might 
be thought of as due te friction within 
the atoms and is commonly labeled 
hysteresis loss. The other is an I?R 
loss due to the induced circulating cur- 
rents in the iron, and is called eddy- 
current loss. On a-c the hysteresis 
loss is proportional to the frequency 
and to the maximum flux raised to a 
power of about 1.5 to 2.5 depending 
upon the iron. The eddy-current loss 
is proportional to the square of the 
frequency and the square of the maxi- 
mum flux. It should be noted that 
neither of these losses will occur un- 
less there is a change of flux in the 
iron. Thus there would be no iron 
loss in a magnetic circuit excited by 
d-c. A loss would occur only at the 
time of flux buildup or decay. 
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Special types of iron are available 
for magnetic use which have an excep- 
tionally low hysteresis loss. These 
irons, usually sold as electrical sheet 
steel in gauges from 22 to 29, contain 
silicon in varying degrees up to about 
4 percent. Increasing the silicon con- 
tent reduces the hysteresis losses, but 
the cost of fabrication rises because the 
sheet becomes harder and thus more 
difficult to shear. The lower silicon 
steel has a higher saturation point 
which makes its use desirable on ap- 
plications where core losses are not too 
important a factor. The higher silicon 
steel has a lower residual magnetism 
and is preferred in some magnets to 
overcome the tendency to stick closed. 

To decrease the eddy-current loss it 
is necessary to break up the induced 
circulating currents. This is done by 
building the magnetic structure of thin, 
insulated laminations. An efficient a-c 
magnet must be laminated. Since 
eddy-currents oppose a change in flux, 
some d-c magnets are laminated to 
reduce this effect and make the mag- 
netic action faster. However, d-c mag- 
nets generally are not built of lamina- 
tions, but are cast or machined in the 
shape desired. 

It is obvious that iron is of great im- 
portance in magnetic circuits. First 
of all, it is an amplifier of magnet flux. 
It causes much more flux to exist in 
a given space than could reasonably 
be produced in air alone. We shall see 
that this is very important, since many 
devices depend for their operation upon 
a large, concentrated magnetic flux. 

Iron also serves to direct the flux 
because it provides a much lower re- 
luctance path than air. In circuits 
containing large air gaps the flux tends 
to spread out or fringe, and the stray 
flux or leakage may become as great 
or greater than the useful flux. Iron 
in the circuit holds such leakage to 
a minimum and thus harnesses the 
flux by concentrating it where it is 
required. 

In studying the behavior of magnetic 
flux, three fundamental, and not alto- 
gether unrelated, effects will be inves- 
tigated. These are: induction, magnetic 
pull, and force on a conductor. 


Induction 


Induction refers to that property 
wherein a changing magnetic flux in- 
duces an electric voltage in a wire or 
coil which is linked by this flux. 
Further, the induced voltage is in such 
a direction as to tend to oppose the 
change in flux. If the flux linkage is 
large or if the flux changes rapidly, 
this induced voltage might be very 
high. The change in flux linkage which 


causes the induced voltage can be pro- 
duced in several ways. The flux might 
alternate due to an a-c exciting cur- 
rent as in a transformer, the field or 
coil might be given an angular velocity 
as in a motor or generator, or the 
change might be caused by opening or 
closing the circuit to a d-c exciting 
coil. Induction opposes the flux 
change by opposing the change in cur- 
rent which is responsible for the flux 
change, and also by causing an oppos- 
ing magnetomotive force in any other 
closed coils on the same magnetic cir- 
cuit. 

Let us first consider that a d-c volt- 
age is applied to a coil. Any wire or 
coil is, of course, inherently inductive. 
If the coil consists of a large number 
of turns on an iron magnetic circuit it 
will be highly inductive and therefore 
the effects described will occur to a 
greater degree. A current.will at once 
start to flow in the coil and, by reason 
of the ampere-turns excitation on the 
magnetic circuit, a flux will start to 
build up. This increasing flux induces 
a voltage in the coil which opposes 
the current building up. It cannot 
actually prevent this increase in cur- 
rent, but merely retards it, and the 
current will finally reach a steady state 
value determined only by the coil re- 
sistance and the impressed voltage. A 
steady magnetic field now exists which 
contains a definite amount of energy 
transferred from the electrical circuit. 

When the impressed voltage is re- 
moved from the coil, the current de- 
cays and the magnetic field starts to 
collapse. However, an induced volt- 
age immediately appears and opposes 
this change. The value of the voltage 
depends upon how fast the electrical 
circuit is opened, since the energy in 
the magnetic field is dissipated in the 
arc at the point where the circuit is 
broken. The faster the circuit is bro- 
ken, the greater the voltage required 
to maintain the arc. A certain amount 
of energy will be dissipated in coil 
copper loss but this is, of course, con- 
tingent upon the current being con- 
tinued through the arc. A common 
means of reducing the arc on highly 
inductive circuits is to place a resistor 
across the coil and thus provide a path 
for the magnetizing current after the 
main circuit is broken. In this case 
all of the magnetic energy is dissipated 
in the coil and resistor, assuming that 
no arc occurs, and the instantaneous 
induced voltage which builds up across 
the coil will be equal to the current in 
the coil at the time of circuit interrup- 
tion multiplied by the value of the re- 
sistor. This voltage decays to zero as 
the field collapses. 

On alternating current the inductive 


behavior is continuous, since there jg 
a continuous change in the impressed 
voltage and, therefore, in the magnetiz. 
ing current. With the magnetic fie 
alternately building up and then de. 
caying, it is at one time taking energy 
from the electrical circuit and, at an. 
other, giving up energy. Except for 
losses due to coil and iron heating, the 
total energy taken from the power 
source would be zero. 

If we assume no losses, the relation. 
ship between coil current (1) and im. 
pressed voltage (V) is as shown in 
Figure 2. The coil current is shown 
passing through zero at a later time 
than the voltage because the induced 
voltage, in opposing the impressed 
voltage, causes the current to lag. It 
tends to prevent the current from build- 
up as the impressed voltage rises and 
also to hold the current up as the 
impressed voltage falls. The amount 
of lag is shown to equal 4 cycle be- 
cause, as can be seen by the power 
curve (P), only at that point will 
the energy consumed be equal to the 
energy given up. The power is, of 
course, the product of the instantaneous 
values of the current and the impressed 
voltage. If we now take losses into 
account, the current will lag by less 
than 4 cycle for it can be seen that 
the positive power will then become 
greater than the negative power. 

The induced voltage (E) is shown 
in Figure 2 in its relative position, be- 
ing 4 cycle out of phase with the 
impressed voltage. The net voltage, 
which supplies the magnetizing current 
and the losses, is the difference be- 
tween V and E. It should be noted 
that there is a definite condition of 
balance here. A greater impressed 
voltage causes more magnetizing cur- 
rent to flow, which in turn produces 
more flux and a greater induced volt- 
age. The current increases only enough 
to produce the flux, and induced volt- 
age, required to again obtain balance. 
This depends to a great extent upon the 
magnetization curve of the magnetic 
material; in other words, upon how 
much current is required to increase 


Positive 
KY power 








FIG. 2—Current, voltage, and power 
relationship on a purely inductive 
circuit. 
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the flux and to bring the induced volt- 
age up to balance the increase in the 
impressed voltage. 

It is obvious that coil resistance has 
4 minor effect in limiting the a-c cur- 
rent when the circuit is highly induc- 
tive. It will limit only the initial inrush 
which takes place before the magnetic 
flux can build up. After that the in- 
duced voltage plays the major role in 
limiting the current taken by the mag- 
netizing coil. This is true of all a-c 
magnetic devices. 

Although induction is an important 
consideration in all magnetic apparatus 
such as generators, motors, relays, etc., 
the transformer has been selected here 
for the purpose of bringing out more 
thoughts on this subject. There are 
many types of transformers, differing 
in size and application, but an analysis 
of the current transformer and the 
potential transformer will cover the 
underlying principles of all. 

Figure 3 shows a current trans- 
former used in connection with an 
ammeter. Its purpose is to transform 
the heavy current in the a-c line to 
a low current so that a standard am- 
meter can be used to measure it. If we 
assume that 250 amperes flow in the 
single turn primary, we have 250 am- 
pere-turns furnished by this coil. 
However, the secondary winding of, 
let us say, 50 turns has a voltage 
induced in it which causes a current 
to flow in the closed secondary circuit. 
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FIG. 3—Schematic diagram of a cur- 
rent transformer. 


The resulting ampere-turns in the 
secondary winding oppose those in the 
primary, leaving only enough unbal- 
anced ampere-turns to supply excita- 
tion for the iron. Normally this ex- 
citation requirement is made very small 
by proper design, and the ampere-turns 
in the secondary are considered equal 
to those of the primary. This trans- 
former thus has a current ratio which 
is the inverse of the turn ratio. The 
secondary current will be 5 amperes. 

It is interesting to consider the 
effect of an open secondary circuit on 
a current transformer. The primary 
ampere-turns are, in this case, not 


opposed by any amipere-turns in the 
secondary. Therefore the full primary 
ampere-turns supply magnetizing force 
on the iron. This is far in excess of 
the normal magnetizing force, so the 
flux reaches a very high value, limited 
by saturation of the iron. There will 
be two resulting effects. The iron will 
become hot due to large losses caused 
by the high flux density. Also, a high 
voltage will be induced in the open 
secondary winding and this might pos- 
sibly cause breakdown between the 
turns or terminals. For these reasons, 
the secondary of a current transformer 
should never be opened when the pri- 
mary is excited. . 

It is evident that the flux in the core 
of a current transformer depends upon 
the primary current, the frequency, and 
the secondary load resistance or bur- 
den. The secondary induced voltage 
must always be sufficient to cause the 
secondary current to be in the proper 
ratio to the primary current. If the 
secondary current were not high 
enough to counter-balance the primary 
ampere-turns, more flux would be 
produced to raise the secondary volt- 
age. Of course, if the burden is too 
great, the iron will become saturated 
to such an extent that the excessive 
magnetizing current will seriously af- 
fect the ratio of primary current to 
secondary current, and the rated accu- 
racy of the transformer will not be 
maintained. 

A potential transformer, like a cur- 
rent transformer, consists of two wind- 
ings on an iron core. However, there 
is little further resemblance in design 
and application. In this case we are 
concerned with transforming voltage 
rather than current, thus a given volt- 
age is applied to the primary winding 
and another voltage is taken off the 
secondary. Figure 4 shows such a 
transformer schematically. 

If we neglect the effect of impedance 
drop in the primary, the flux in the 
core of a potential transformer depends 
only upon the impressed primary volt- 
age, the frequency, and number of 
turns in the primary winding. This is 





T, and I, = Currents 
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All values are instantaneous 

and arrows indicate relative 

directions 
FIG. 4—Schematic diagram of a po- 
tential transformer. 


because the voltage induced in the 
primary winding must be equal to the 
impressed voltage. With a given fre- 
quency and number of primary turns, 
there is a definite flux required to meet 
any condition of primary voltage. 
Were the flux not great enough, 
greater magnetizing current would be 
caused to flow because of the unbal- 
ance existing between the impressed 
voltage and the induced voltage. 

Therefore, in a potential transformer 
with a fixed primary voltage, we have 
a magnetic circuit. with essentially 
constant flux. A secondary winding 
will have induced in it a voltage which 
depends upon the number of turns in 
that winding. Now let us assume that 
a load is connected to the secondary 
of the transformer. The load current 
which flows in the secondary will op- 
pose the magnetizing effort of the 
primary winding and will momentarily 
reduce the flux. However, a reduction 
of flux will decrease the induced volt- 
age in the primary, and at once more 
primary current will flow to restore 
the flux. Thus the secondary load cur- 
rent is reflected in primary current 
as the inverse ratio of the number of 
turns in these windings. 

It was previously stated that we were 
neglecting the effect of the impedance 
drop in the potential transformer. We 
will now briefly analyze this. The 
copper and iron losses and the mag- 
netizing of the iron cause the trans- 
former itself to have a certain resist- 
ance and reactance. This can be 
thought of as a lumped impedance in 
series with the load, and the voltage 
drop in this impedance, due to load 
current, subtracts vectorially from the 
voltage available at the load. This in- 
troduces the term regulation which is 
a measure of transformer efficiency. In 
any well designed transformer there 
will not be more than a 5 percent drop 
in secondary voltage between no load 
and full load. This corresponds to a 
regulation of 95 percent. 

If the impedance of the load has the 
same ratio of resistance to reactance as 
the transformer itself, then the volt- 
age drop will subtract directly and the 
effect on the regulation will be a maxi- 
mum. However, if the power factors 
of the load and transformer are quite 
different, the vectoral subtraction 
makes the transformer drop less effec- 
tive in reducing the secondary voltage. 

Frequently a potential transformer 
is applied as a low voltage control 
transformer and must supply the heavy 
inrush currents of solenoids or con- 
tactors. If the voltage drop on the 
secondary is too great under this in- 
rush condition, the solenoid or contac- 
tor might not close. In that case a 
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larger transformer would be required. 
However, if the power factor of the 
inrush current happens to be favorable, 
the regulation of the transformer will 
be greatly improved. 


Magnetic Pull 


Magnetic pull is something we all 
recognize as the motivating power of 
a solenoid, or of an armature on a re- 
lay or contactor. It comes about by 
reason of the fact that magnetic flux 
tends to cause a magnetic circuit to 
have minimum reluctance. Generally 
such magnetic circuits are designed 
with an air gap which can be closed, 
as in the case of a hinged armature 
type magnet, or with a gap in which 
the air is replaced with iron, as in a 
solenoid. 

The force on a magnet armature or 
solenoid plunger can be shown to be 

2 
proportional to Far’ z 
is ampere-turns excitation across the 


where F, 


air gap and “7s is the rate of 
change of the air gap permeance as 
the magnet closes. Where there is no 
other air gap in the magnetic circuit, F, 
can be considered to be the total am- 
pere-turns supplied by the exciting 
coil. Air gap permeance is the re- 
ciprocal of reluctance and, in the case 


of parallel plane surfaces, is propor- 


: A : 
tional to L where A is the cross- 


sectional area and L is the length of 
the air gap. 

It is not intended to get into mathe- 
matics here more than enough to show 
the proportionalities that exist. First, 
it can be seen that, if a flux is to pro- 
duce a force, the permeance of its path 
must change with motion. The force 
is then directly proportional to the 
rate of change of permeance with mo- 
tion at any given position of the 
magnet. It is also proportional to the 
square of the ampere-turns excitation 
across the air gap under considera- 
tion. This is less than the total ex- 
citation by the amount of ampere-turns 
required to force the flux through the 
iron and through any other air gaps 
in the magnetic circuit. 

There are many shapes and sizes 
of tractive magnets. They differ in 
pull characteristics and are designed 
to meet specific applications. Require- 
ments vary from the operation of a 
small relay to the lifting of many tons 
of scrap iron. A few common types 
are shown in Figure 5. 

Figure 5a illustrates an_ efficient 
magnet known as the double “E”’ type. 
Forces are developed at all three air 
gaps and the motion of the armature 


is linear. The formula for the force 
developed between parallel faces, neg- 
lecting leakage, is as follows: 

. BS 
Force, in pounds = 79 


Where B flux density in kilomax- 
wells per square inch 
S the area of the air gap in 
square inches 
Assuming equal air gap area at all 
three points, the flux in the center leg 
divides equally between the outer legs 
and the flux density in the center leg is, 
therefore, twice that on each outside 
leg. Under this condition, the force 
on the center leg would be four times 
the force on either of the outside legs. 
Reduction of the air gap area on the 
outside legs would raise the force on 
these legs relative to the center leg. 
It would, however, reduce the total 
force since it increases the reluctance 
and lowers the total flux. 

Figure 5b shows a similar magnet 
with only two air gaps and with angu- 
lar motion. Again neglecting leak- 
age, the flux in both gaps is the same, 
and, with equal air gap areas, the force 
developed at each gap would be the 
same. Of course, the torque developed 
at the upper gap is greater due to the 
greater moment arm. 

Figures 5a and 5b, referred to above, 
are typical a-c tractive magnets. Fig- 
ure 5c shows a d-c design. In this 
case there is only one air gap and it 
is of shorter length in order that sut- 
ficient flux can be developed by the 
higher resistance d-c exciting coil. A 
lock-out magnet is also incorporated 
in this figure. Once the flux has been 
established in this lower magnetic cir- 
cuit, the upper circuit will not be 
able to close. By energizing the upper 
coil, and then allowing the flux in 
the lower circuit to decay at a definite 
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(e) Lifting magnet 
FIG. 5—Tractive magnets. 


rate, this type of magnet will giye 
timed operation. 

Figure 5d shows the typical solenoid 
type of magnet based upon linear 
travel of a plunger. In this type of 
magnet the air gap is not quite as 
clearly defined as in the parallel face 
type and the formula for force devel. 
oped is much more involved. It wif} 
suffice here to say that by proper con- 
trol of the saturation in the plunger 
as it travels in, and possibly by the 
use of special plunger shapes or mag. 
netic shunts, almost any desired pull 
characteristic can be obtained on a 
solenoid type magnet. The force can 
be maintained fairly constant through- 
out travel or it can be made to increase 
or to drop off. This type of magnet 
is therefore well suited to many spe- 
cial applications and is also offered 
as a “packaged” power unit for gen- 
eral use. In order to obtain sufficient 
pull with a reasonably long stroke on 
d-c, it is generally necessary to put 


extra wattage on the coil during clos- ' 


ing and reduce this to a lower holding 
value by use of an auxiliary switch, 
or other means, after the magnet has 
closed. 

Figure 5e shows a lifting magnet. 
This magnet is excited by one or more 
d-c coils and exerts a great attractive 
force on magnetic materials. The high 
magnetism will result in considerable 
residual magnetism in the load after 
excitation is removed and it is there- 
fore necessary to provide for revers- 
ing the excitation in order to drop 
the load. Other applications of mag- 
netic power include magnetized pul- 
leys, used for separating ferrous and 
non-ferrous materials, and magnetic 
clutches, which provide a convenient 
means of control on many drives. 

It can be stated rather generally 
that the force on a tractive magnet 
varies with the square of the flux 
density and with the cross-sectional 
area at the point where the force is 
developed. Due to saturation there is 
a definite limit to the flux density which 
can be obtained. The more permeable 
iron will, of course, produce the 
greater force. Beyond this, more force 
calls for a larger magnet with greater 
magnetizing power in the coil. 

The force requirement in any given 
application is well known, it being that 
necessary to overcome the effect of 
gravity, and whatever spring pressures 
there are which oppose the closing of 
the magnet. The force developed by 
most magnets will build up as the 
magnet closes due to the air gap 
shortening and the flux building up. 
This force must build up faster than 
the load against which it works if the 
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magnet is to follow through after it 
has started to close. 

On a-c we have not only the de- 
crease in air gap permeance to con- 
sider, but also a decrease in magnetiz- 
ing force since the impedance of the 
coil increases as the flux builds up. 
This latter effect counteracts, to some 
extent, the flux build-up which would 
be caused by the former. Thus an 
a-c magnet develops a strong initial 
closing force. After the magnet has 
closed, the coil current is only a small 
fraction of its initial value. This 
makes the a-c magnet inherently self- 
protecting insofar as coil heating is 
concerned. 

Since the d-c magnet does not have 
the advantage of a self-protecting coil, 
‘these coils frequently have only a 
part time duty rating, unless some ex- 
ternal protecting means is provided. 
A d-c magnet with a continuous duty 
coil can, of course, be designed, but 
this is usually at the expense of shorter 
travel or a larger coil than a com- 
parable a-c magnet. 

There are usually two difficulties to 
be overcome in the design of an a-c 
magnet which are not present on d-c. 
One is its tendency to hum. Twice 
in every cycle the flux, and therefore 
the force, will pass through zero and 
this will cause a vibration if not cor- 
rected. The standard means for elim- 
inating hum is to provide a shading 
coil. This coil is placed in the face 
on the magnet, and consists of a closed 
conducting path around only a portion 
of the iron. The induced current in 
this coil causes a component of flux 
which is out of phase with the main 
flux, and in this way prevents a null 
point in the combined flux at the gap. 
In addition to this, it is necessary to 
provide a good seal at the magnet face 
in order to eliminate all noise. 

The other possible difficulty in con- 
nection with an a-c magnet is its 
tendency to slam. Since the initial 
closing force is, as we have seen, many 
times the final force required to keep 
the magnet closed, there is a high 
initial acceleration. On applications 
where high speed operation is impor- 
tant this high closing force is a definite 
advantage. However, on larger mag- 
nets where there is apt to be an un- 
desirable slam on closing, a dashpot 
or cushioning spring is used to reduce 
the shock. 

(On a d-c magnet, the coil will have 
a much higher resistance and react- 
ance than on a comparable a-c magnet. 
As this magnet closes, and the flux 
tends to build up, the voltage induced 
in the coil will momentarily reduce the 
coil current and thus retard the flux 
change. The effect of this action is 


to maintain a more constant closing 
pull on this type of magnet. The flux 
will, of course, build up in a very short 
time and will be a great deal more than 
is actually required to keep the magnet 
closed. This is why a coil protecting 
resistor can be inserted, if necessary, 
to keep down the coil wattage. Be- 
cause of the nature of this closing force 
characteristic, the d-c magnet usually 
has a very high mechanical life. 

One precaution often necessary on 
a d-c magnet is provision of a non- 
magnetic spacer, usually a brass strip 
a few thousandths of an inch thick, 
to keep the magnet from sealing and 
thus prevent it from sticking closed on 
residual magnetism. 

Economical coil design becomes a 
problem of producing the necessary 
ampere-turns excitation with a coil 
which will run close to, but not ex- 
ceed, the temperature limitation. This 
limitation is specified by NEMA and 
depends upon the insulation used. It 
is 85° C rise for an enamelled wire 
or impregnated coil (class A insula- 
tion) measured by the resistance 
method. If the coil is energized inter- 
mittently, more wattage can be put 
into it than if it is on continuously. 
Advantage is frequently taken of the 
duty cycle, so that the coil can be 
made as small as possible. Of course, 
coil size and magnet size are very 
much inter-related, since the magnet 
must be built around the coil, and the 
copper and iron cooperate in doing the 
work. 


Force On A Conductor 


We have reviewed how a magnetic 
flux can cause an induced voltage in 
a coil or produce a force within a mag- 
netic circuit. One further important 
property remains. If a conductor car- 
rying an electric current is placed in 
a magnetic field, a force is exerted 
upon that conductor. The force ap- 
pears all along the conductor in direct 
proportion to the magnetic field 
strength and to the current. Its direc- 
tion is at right angles both to the di- 
rection of the field and the direction of 
the current. Thus, in an electric motor 
a current is generally caused to flow 
in the rotating member, either by con- 
duction, as in a d-c motor, or by in- 
duction, as in an a-c squirrel-cage mo- 
tor. The reaction between this cur- 
rent and the magnetic field produced by 
the windings on the stator results in 
a tangential force and torque on the 
rotor. 

In the case of the d-c shunt motor, 
the field is produced by the stator 
winding, which is connected to a 
constant voltage source. The rotor 


winding current is produced by con- 
necting the rotor conductors, through 
a brush and commutator system, to 
a voltage which is generally the same 
as the field. The function of the com- 
mutator is to direct the current 
through the rotor winding in the 
proper direction so that the forces on 
all of the conductors add, even though 
half of them are in a field of one direc. 
tion and the other half are in a field of 
the opposite direction. Therefore the 
current in any conductor is reversed 
by commutation as the conductor 
passes from one pole of the stator 
to the next. 

Assume, then, that we apply a volt- 
age to this d-c motor. A field is pro- 
duced by the stator and a current flows 
in the rotor; thus we have a torque on 
the rotor. If, for the moment, we as- 
sume no connected load, friction, or 
windage, the torque will cause the 
rotor to accelerate. What speed will 
it reach? We can seldom consider 
one aspect of magnetism without run- 
ning into others. In this case, the 
rotating winding will have a voltage 
induced in it which is dependent upon 
the speed of the rotor and the field 
strength. This voltage is in a direc- 
tion to oppose the impressed voltage. 

If we take into account a connected 
load, the motor will accelerate until 
the difference between the induced 
voltage and the impressed voltage will 
cause only enough current to flow in 
the rotor to produce the required load 
torque. At that point there is no un- 
balanced torque to cause further ac- 
celeration, 

The induced counter voltage is di- 
rectly proportional to the motor speed, 
the field strength, and the number of 
armature (rotor) conductors in series. 
The latter depends upon motor de- 
sign, and, of course, is a constant for 
any given motor. The following re- 
lationship exists: 

V — LR. = 8 
or 

_V—LR 

- 
where V=line voltage, I,=armature 
current, R,=armature resistance, 
S=motor speed and ¢=field strength. 
For practical purposes I,R, can usually 
be neglected and thus the speed is di- 
rectly proportional to line voltage and 
inversely proportional to field strength. 

A torque and horsepower relation- 
ship can also be developed. Torque 
is proportional to armature current 
and field strength as follows: 

T=1L¢ 
Horsepower is, of course, the product 
of torque and speed. 

HP=TS 
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vee HOW much 1s IC worth? 


N 1846, twenty three years before the Golden Spike 

was driven at Ogden, Utah marking the completion 
of the first transcontinental railway, John August Roe- 
bling built America’s first truly practical, wire rope 
suspension bridge. This bridge, which carried traffic 
across the Monongahela River for scores of years, 
stood as a silent testimonial to his confidence in a 
principle of bridge building which, in that day, was 
looked upon with considerable misgiving. 

How much is this confidence worth to bridge 
engineers, and to humanity as a whole, today? 


Had it not been for his confidence there would have been no Brooklyn, George Washington nor Golden 
Gate Bridges. Had it not been-for your confidence in the company that bears this pioneer’s name, there could 
have been no John A. Roebling’s Sons Company. 

Your confidence is valued above all of this company’s assets. Every Roebling employee’s job depends upon 
his ability to preserve that confidence by producing better products and by giving you better service than you 


can find elsewhere. 
Any product is only as good as the organization that makes it. 





For Example...ROEBLING BUILDING WIRES THAT PERFORM AS PREDICTED 


HERE IS ONLY one real reason why electrical contractors 
. ‘ee have used Roebling building wires specify Roebling 
again and again: they trust the product to perform consistently 

as predicted—dependably, safely, economically. 

Roebx is but one example of this trustworthy line of building 
wires. Used for general light and power wiring in homes and 
other buildings, its outer surface is a non-conductor, yet it is 
installed without the need of expensive conduits or raceways. 
It strips clean and quickly, and its “slick” jacket helps provide 
easy installation. A variety of types is available, in sizes from 
8 to 16, to meet specific service conditions. But most important, 
the selection of materials for its manufacture, the workman- 
ship, and the engineering—all bear the proud stamp of 
Roebling. 

An important factor in any product’s performance is its 
suitability to the specific service conditions. The Roebling 
Field Engineer can help you choose the right wire or cable. .. 
assure you of getting all the service it’s made to give. Call or 
write our nearest branch office . . . he’Il gladly consult with you. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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Airtord, Aircord Terminals and Air Controls Lawn Mowers 
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Resistance in the rotor winding of 
a d-c motor is undesirable, since it is 
a source of heat loss and also means 
that the motor must slow down to pro- 
duce more torque. That is, for a 
certain difference between line voltage 
and induced voltage, more current will 
flow in a lower resistance armature 
and more torque is available. Remem- 
bering that induced voltage is propor- 
tional to speed, we can see that a 
given additional load torque will cause 
less drop in speed in this case. There- 
fore, within practical limits, the arma- 
ture resistance is kept low. This 
means that, until motor speed increases 
to build up the counter voltage, it is 
generally necessary to provide external 
current limiting resistors for a d-c 
motor. 

A series field is often introduced 
in a d-c motor for stability. This field 
adds to the shunt field and is excited 
directly by the armature current. A 
greater load requirement will cause a 
stronger field and thus a greater torque 
will be produced with less increase in 
armature current. Assuming that a 
certain load torque is required, and 
that we have two motors with identical 
frames and shunt fields but that one 
has a series field, the series-shunt 
motor will produce this torque with a 
lower armature current due to its 
greater field strength but it will run 
somewhat slower for the same reason. 


3 





3 phase 
currents 


One other example of force on a 
conductor will be considered briefly; 
namely, the three-phase squirrel-cage 
induction motor. In this case the prob- 
lem is quite different because we are 
dealing with alternating current, but 
the result is very much the same. The 
field windings on the stator of this 
motor are so displaced that, when con- 
nected to a three-phase source of 
power, a rotating sinusoidal field re- 
sults. This phenomenon is illustrated 
in figure 6. The field sweeps around 
the air gap between the stator and 
rotor, penetrating into the magnetic 
rotor and cutting across the conductors 
which are imbedded in the iron and 
which are connected together by rings 
at either end. The speed of the ro- 
tating field depends upon the number 
of poles in the stator winding and upon 
the frequency of the power supply. 

If the rotor is at standstill, and 
power is applied to’ the stator, the ro- 
tating field will produce induced volt- 
ages and currents in the rotor bars. 
These bars, being made of copper or 
aluminum and being almost completely 
surrounded by iron, have a certain re- 
sistance and reactance which will 
cause a displacement between the mag- 
netic field and the current in the bars. 
Maximum torque would be produced 
if the current were either in phase or 
180 electrical degrees out of phase 
with the flux because the product of 


Development of 
—windings on two 
poles of stotor 


a. (1) is max. (2) and (3) are .5 
x max. dhd are connected to 
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give flux polarity as shown 


b. (1) is zero, (2) is 866 x max. 
in opposite direction from above 
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(3) is 866 x max. in same 
direction as above 


c. (1) is max but opposite to 
@ above. (2) is .5 x max in 
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7 180° 


same direction as 4 above. 
(3) is .5 x max. but opposite 
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~ a VW 3\ y (3) is 866 x max in some 
270° direction as ¢ 


FIG. 6—A rotating field (R) of constant magnitude and form results 
from polyphase currents in windings displaced on the stator. 
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FIG. 7 — Approximate speed-torque 


characteristics for a typical induction 
motor showing relative values of total 
rotor resistance. 


these two vectors would then be a 
maximum. Actually, the induced volt- 
age in the bars is 180 degrees out of 
phase with the flux so that, if there 
were resistance but no reactance in 
these conductors, the standstill torque 
would be a maximum for any given 
rotor current. 

We will next consider the other im- 
possible extreme, that of all react- 
ance and no resistance in the rotor 
bars. The current would now be dis- 
placed from the flux by 90 electrical 
degrees. Multiplying the two vectors 
now gives us a torque in one direction 
for one half of the cycl and an op- 
posite torque for the other half. The 
net torque, therefore, is zero if there 
is no resistance in the rotor conductors. 

In the above analysis we have con- 
sidered the rotor at standstill. As 
soon as there is rotation, the frequency 
and the magnitude of the voltage in- 
duced in the rotor bars decreases since 
the rotor has a speed in the same rela- 
tive direction as the rotating field. 
The change in frequency of the rotor 
current has the effect of reducing the 
reactance and thus affects the phase 
relationship between current and flux. 
The effect of this change of magnitude 
and phase of the rotor current is to 
cause a change in torque as the motor 
comes up to speed. The torque-speed 
characteristics of this motor result 
from a combination of the above ef- 
fects. The actual value of the maxi- 
mum torque will be governed by the 
motor frame size; however the speed 
at which this torque will be obtained 
will depend upon the resistance-react- 
ance characteristic of the rotor. Fig- 
ure 7 shows a family of typical induc- 
tion motor speed-torque curves. 
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RIGHT WHERE YOU NEED IT 


with Wasner 


Air-Cooled Dry-Type Transformers 


Do you have electrically driven equipment in your factory, 
office, store or home that requires higher or lower voltages 
than your lighting or power circuits provide? Chances are 
you do. And chances are better that the safest and most 
economical way to get the right voltage right where you need 
it is to install Wagner air-cooled dry-type transformers. 
Wagner air-cooled transformers can usually be installed 
exactly where needed. They do 
not require special vaults, even 
in locations where fire hazards 
are present; this means lower 
installation costs, and lower 
insurance rates. 

Wagner’s complete line of dis- 
tribution and power trans- 
formers also includes air-cooled 
unit substation transformers in 
ratings from 100 to 2000 kva. 
Write for Bulletins TU-180 and 
TU-181. Wagner Electric Cor- 
poration, 6413 Plymouth Ave., 
St. Louis 14, Missouri, U.S. A. 











* 

haa ‘ Typical construction of two-windin 
A 100 kva two-winding air-cooled transformer, - : pe sedate transformers through 0 
showing typical construction used in the larger kva, and air-cooled auto-transformers 
units, which are designed for indoor service only. through 25 kva. These sizes can be 
oe installed indoors or outdoors. 


BRIDGE BRAKES * POWER AND DISTRIBUTION TRANSFORMERS * MOTORS ~* UNIT SUBSTATIONS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Reader’s Quiz 


QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques. 


tion and every answer published, we pay $5.00. 
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D-C Motor Direction 
UESTION 250—We have in 
service several machines which 
require direct current motors for 
their operation. As alternating 
current only is available, each 
machine has a vertical motor 
generator which supplies 220 
volt power for the direct current 
drive motor. A separate exciter 
generator is mounted on top of 
the machine. 

All but one of the machines 
give satisfactory service. About 
once a month, the maintenance 
man 1s called to this machine and 
finds the direct current drive 
motor running in the reverse 
direction. The exciter voltage 
polarity is always correct. Usu- 
ally, after moving the generator 
brush holder slightly and cleaning 
the mica on the generator com- 
mutator, the direct current drive 
motor runs in the proper direc- 
tion. 

I would like some suggestions 
on how to permanently cure this 
trouble.—H.P.H. 


A TO QUESTION 250—Direct 
@ current motor direction can be 
changed by shifting brushes or chang- 
ing leads of the armature or field, but 
not both. A loose brush holder may 
result in moving the brush holder 
enough to change direction. If the 
motor field is connected to one source 
and the armature to another source, 
then reversal of generator current 
direction in either source will cause 
reversal of motor direction.—H.S. 


A TO QUESTION 250—I as- 
@ sume it is supposed to always 
run in one direction. The accompany- 
ing sketch shows my understanding 
of the connections. An a-c motor (not 
shown) drives the generator (G) and 
exciter (Ex) at a constant speed and 
excitation is furnished to all the fields 
of the exciter, generator, and d-c 
motor from the armature of the exciter. 
The terminals of the motor are shown 
solidly connected to the terminals of 
the generator although sometimes a 
circuit breaker is connected in this 
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Ex. = Exciter armature 

ExF= » field 

G =Generator armature 

GF = ” field 

M = Motor armature 

MF= » — field 
loop circuit. With full field on the 
generator, we get maximum speed on 
the d-c motor. Any reduction in motor 
speed is accomplished by increasing 
the resistance in the generator field. 
This arrangement is known as vari- 
able voltage Ward-Leonard drive. It 
would be possible to get reversal of 
the motor by the following methods; 
namely, one, by reversal of the motor 
field, and leaving the armature un- 
changed, and second, by reversing the 
applied voltage to the armature and 
leaving the field unchanged. HPH says 
the exciter polarity is always ok. 
Therefore, motor field polarity as well 
as that of the generator and exciter 
always remain the same. The trouble 
must, therefore, be in the armature 
circuit. Changing the polarity of the 
applied voltage to the motor armature 
could be done as follows: 

(1) The applied voltage to the mo- 
tor armature could be reversed by 
reversing the generator field excita- 
tion but since the exciter is ok., this is 
ruled out. 

(2) Another method would be by 
reversing the connections between the 
generator and the motor without dis- 
turbing either field circuit. It is 
assumed that this loop circuit is per- 
manently made and is therefore not the 
cause of the trouble. 

(3) Since the correction is made by 
adjusting the generator brushes it 
looks as though these brushes get 
shifted one complete pole so as to re- 
verse the polarity of the generator 
armature. If the brushes are held in 
the correct position so that they can- 
not get out of adjustment, the direc- 
tion of rotation of the motor should 
not be affected—R.F.E. 


A TO QUESTION 250—Prob- 
e@ ably the brushes on _ the 
troublesome generator are set close 
to the neutral of the commutator and 
high mica causes them to shift as the 
brush holder works loose if not tight- 
ened securely. If the commutator was 
undercut and the brush holder set and 
tightened securely, the trouble would 
be cleared up.—L.J.G. 


A TO QUESTION 250 — As 
e HPH has stated in his ques- 
tion, the maintenance man cleans the 
mica on the commutator and rocks the 
brushes of the generator slightly and 
the motor runs in the right direction. 
It is apparent that this is the trouble. 
I’d suggest boring another hole or two 
through the rocker ring and tapping 
holes into generator housing for bolts 
to hold brush-rigging securely after 
neutral point is found. To find correct 
non-sparking neutral point, put arm- 
ature coil directly under center of in- 
terpole, trace coil to commutator bar 
and put bar under direct center of 
brush. Start machine and use low 
reading voltmeter. When normal load 
is on machine, put one leg of volt- 
meter on brush the other leg will single 
out the commutator bar that should be 
under center of brush when voltmeter 
reads zero. The only reason I can 
think of causing the commutator to 
have to be cleaned in this case is ring 
fire due to brushes being off neutral- 
point.—J.V.H. 


Trolley Circuits 


UESTION 251 — We have 
open or bare 110 volt trolley 
circuits in our plant and I would 
like to know what method to use 
to prevent the blowing of fuses 
on these circuits when a small 
tool or extension cord is shorted 
or grounded. Many tools are 
in use on these circuits fed with 
a trolley collector —F.A.B. 


A TO QUESTION 251—From 
@ the description given, the trol- 
ley wire installation involved here is 
outmoded and scarcely an ideal one. 
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HI-LAG FERRULE 
FUSE CONSTRUCTION 


- Our ferrule type 
fuse has a heavy brass bar, which locks 
into open end ferrule, bridging fuse case. This 
bridge locks link to prevent twisting and cap 
tightens on new center contact. No sagging 
washers or twisted links to cause overheating. 


PA ace 
FUSES 


Double Fibre Bridge Assembly 
Increases Strength 10 Times 


WARE HI-LAG Fuses have the strongest, most rigid knife blade 
assembly ever designed in fuses. The two heavy fibre bridges are 
supported by sturdy brass brackets which add greatly to the 
strength of the assembly. These bridge supporting brackets are 
attached to the copper knife blades and contact the entire end of 
links so that current flows through the brackets as well as the 
blades over a large area. Another reason for WARE HI-LAG 
Fuse’s cool operation. 

Perfect alignment is always maintained in this knife blade assem- 
bly with links centered in casing. The links are quickly and easily 
replaced or removed by loosening the nuts and slipping in or out. 


“We manufacture all of our own parts and are making prompt 
deliveries.” 






Write for Brochure giving details of all the COOL FACTS, sizes and prices 


APPROVED BY UNDERWRITERS’ LABORATORIES 


W/ANRIE: Gitbews A450 W.LAKE ST.-- CHICAGO 24, ILL. 
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BARE-LINK 


LINK None (Links easily 
PROTECTION damaged. 
N one — Unsupported 
links sag, stretch and 
thin out on momentary 
overloads. 


p LINK 
SUPPORT 


None — ''Doubling-up" 


TAMPER- of fuse links is a com- 


PROOF “ 
PROTECTION mon practice and pro- 
tection value is lost. 


None — Any one of a 


a wag makes will fit. 


ABLE he wrong link in any 
PROTECTION fuse destroys accuracy 


and reduces efficiency. 


206-A Booklet! 


COMPARE 


-»» “BARE-LINK" Vs. TRICO! 


TRICO “POWDER-PACKED" 


Link completely protected by re- 
newal ca:tridges. No bending, twist- 
ing, fractures, unnecessary fuse blow- 
ings. 


"*Powder-packing'’ supplies mechan- 
ical support. Guaranteed rated 
capacity at all times. 


Only one renewal cartridge of the 
correct size will fit. Safety and 
complete control of abnormal con- 
ditions is always assured. 


Only TRICO custom-built elements 
fit TRICO Fuse Casings for maxi- 
mum accuracy, safety and efficiency 
—Mistakes cannot happen. 


To learn how you can get maximum returns from your 
fuse investment, write for your FREE copy of No. 





Save time—oil—worry! 


hazards. 





TRICO AUTOMATIC OILERS 

No guesswork, bearing 

failures, waste, idle machinery, fire or accident 

TRICO Visible, Automatic lubrication 

is the modern way to stop failures caused by 

old-fashioned “trust-to-luck" hand oiling. 
WRITE FOR CATALOG! 





mee CO FUSE MFG. 


MILWAUKEE 12, WISCONSIN 
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E-M-T CONNECTIONS IN A FEW SECONDS! 


With B. M. 


TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight places. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 


(All B-M Fittings carry the Underwriters 
Seal of Approval) 


4) BRIEGEL METHOD TOOL CO.’ Galva, Ill 





Fittings 














DISTRIBUTED BY 


The M. B. Austin Co., Chicago, Ill. 
Clayton Mark & Co., Evanston, Ill. 
Clifton Conduit Co., Jersey Cy., N. J. 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co., 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co., 

New Brunswick, N. J. 














Bare wires present a hazard to both 
property and personnel. Consequently, 
its protection is of utmost importance. 
Hence, the principal problem is not 
one of how to keep the protective 
equipment from operating, but rather 
how to provide adequate protective 
devices which will function properly, 

In the event of a fault, something 
must act as a circuit interrupting de. 
vice; better a fuse which was con- 
structed for that purpose rather than 
a part of the system which was de- 
signed for another purpose. If the 
conductors act as a fuse to interrupt 
the current by burning through, it 
will take much longer to replace the 
conductors than to replace a fuse— 
not to mention the hazards to property 
and personnel entailed when the wrong 
device opens the circuit. 

Of course, all factors involved in the 
question are not known. The small 
motors may be fused at the motor. 
If so, there is no protection from the 
motor to the trolley. If a fault oc- 
curs between the motor and_ the 
trolley, the motor fuse will not oper- 
ate, but the main fuse protecting the 
circuit should. Hence, protective de- 
vices should also be installed at the 
trolleys so that a fault between the 
taps and the loads will not disrupt 
the entire circuit. 

Thus, the inconvenience of shut- 
ting down the entire circuit when the 
fault is on only one tap may be avoided 
simply by fusing the trolley. If this 
is not practical with the type of bare 
trolley circuit now in use, the only 
alternative is to scrap the present in- 
stallation in favor of a more stable 
conductor system such as an inclosed 
bus bar duct system, several types of 
which are available. With this latter 
tvpe of system, trolleys can be readily 
fused, and a much safer installation 
provided.—A.A.T. 


A TO QUESTION 251—1 
@ understand that your difficulty 
is that insulation failures in your small 
tools or in the flexible cords supply- 
ing them result in blowing the fuses 
protecting the bare trolley conductors. 
| suppose that the fuses are large 
enough to supply the number of tools 
which would be used normally and 
small enough to protect the trolley 
conductors. Using larger fuses might 
reduce the number of fuse blowings 
but would not give protection to the 
tools or the persons using them. The 
current should be interrupted in case 
of an insulation failure causing a short 
or ground and the better protection 
would be provided by a small fuse or 
circuit-breaker for each flexible cord. 
This could be supplied in the plug or in 
the trolley collector. Trouble in any 
tool will then result in opening the 
branch circuit to one tool.—J.E.W. 
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TO QUESTION 251—In 

e@ our plant we use an enclosed 

trolley duct with fused movable trol- 

ley collectors for each small portable 
tool and each overhead light. 

These trolley collectors each have 
two individual fuses inside, therefore, 
both wires of the portable tool are 
fused in the trolley collector, giving 
each motor proper protection by using 
the correct capacity fuses, thus pre- 
venting the blowing of fuses on the 
main circuit. 

I would suggest in your particular 
case that you use fused trolley collec- 
tors so as to protect the main circuit 
from a short or ground caused by a 
small portable tool. If you cannot fuse 
the trolley collectors you now have or 
get fused collectors for the open trol- 
ley circuit it might be much more 
efficient and economical to use en- 
closed duct with fused collectors as 
we are using in our plant—R.D.R. 


A TO QUESTION 251—It 
@ seems your trouble could be re- 
duced considerably by placing a small 
fuse at your trolley collector. You 
could use a screw type plug fuse, or if 
space will not permit, you may use an 
automotive type fuse and clip which 
requires a very small amount of space. 
To determine the size fuse, you can 
check with an ammeter to find the 
peakcurrent draw on each tool. 

I believe it a good idea to stencil 
the size fuse to use on each fuse block 
or next to it. This will help in future 
fuse replacements.—F.F. 


Dynamic Balancing 
In the Field 


UESTION 252— What is an 

Q easy way of dynamic balancing 
of rotating machinery in the 
field?—-H.S. 


A TO QUESTION 252— The 
@ method used in dynamic bal- 
ancing a rotating machine in the field 
depends to a large extent on its size. 
The rotor or armature is rotated by 
various means and weights are added 
on the periphery by cut-and-try meth- 
ods until vibration and oscillation en- 
tirely disappear. 

The rotor or armature of a frac- 
tional horsepower machine with a shaft 
mounted fan may be suspended hori- 
zontally in ball bearings and caused 
to rotate at rated speed by means of 
an air jet or by holding a running 
belt against its periphery. A heavier 
rotor or armature may be suspended 
vertically from a ball bearing. The 
entire suspension should be supported 
in such a manner as to be free to 
oscillate and vibrate. The rotor or 
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Avoid DELAY 


SLEEVE BEARINGS 







completely 
Over 250 ty P es machined, ready 
for installation await you in every Johnson Bronze 
Warehouse. They are made right . . . they fit right... 
and they last longer. Write for our new catalogue 


TODAY. 


JOHNSON 


SLEEVE BEARING | 
490 §. MILL STREET 


HEADQUARTERS 
NEW CASTLE, PA. 
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Sugoo-P’ BRUSHES for AUTOMOTIVE HEATING 
and DEFROSTING EQUIPMENT 


By this time we're safe in believing them to be a success 
for specific applications. What are your requirements? 
Perhaps our Research Department can develop for you 
a metal graphite or other type of brush that will deliver 
better service tor the same money or equal 

service for less money, or befter service for 

less money. Why not write us today? 


SUPERIOR CARBON PRODUCTS, INC. 


9113 George Ave., Cleveland 5, Ohio 
SUPERIOR seusues 


MILLIONS and MILLIONS of ’em... 
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EFFICIENCY 
CABLE STRAIN-CLAMP 


. . . Stands Direct Pull of over 
17,000 Ibs. before cable 


Clamps available in three sizes 
for Cable diameters of 1/10 to 
1,500,000 cm. 


By actual test, the EFFICIENCY Cable Strain 
Clamp will withstand a direct pull of over 
17,000 pounds without permitting the cable to 
slip. This powerful grip results from the 
EFFICIENCY Clamp's "'H'"' design, incorpo- 
rating a high ridge across the center of the 
cable channel and a U-bolt at each end. 


Adaptability to all requirements is provided 
in the EFFICIENCY Clamp's alternate con- 
struction ... which may be clevis or eye, 
according to your requirements. Both styles 
are furnished for A.C. or D.C. service. 


Write today for your copy of EFFICIENCY 
Catalog No. 38A... contains complete 
construction and application data on ail 
EFFICIENCY. Devices. 














armature is then rotated at rated speed. 
by means of a small motor belted to | 
its periphery. Careful marking of” 
the shaft while rotating facilitates the 
location of the portion to which 
weights are to be added. Weights © 
are added or rearranged until a state © 
of dynamic balance is reached— | 


R.G.C, 


A TO QUESTION 252 — The | 
@ simplest and quickest balancing 
ways to set up on a job is made with 
two straight and smooth angle irons, 

Set these angle irons the correct 
distance apart to permit the shaft of 
the armature to rest upon them while 
the open side of the angle iron rests 
on some wooden horses or blocks, 

Next, level your angle irons and also 
level them to each other. 

You now have a good balancing 
ways constructed in a half hour— 
L.A.H. 





Can you ANSWER 
these QUESTIONS? 


QUESTION Q11—Can one check the brush 
rigging setting on a d-c generator 
with interpoles on full-load? Or does 
the millivoltmeter method check for 
zero volts on the commutator have to 
be done only on no load with full volt- 
age to get the proper brush setting, 
that is, when a generator has inter- 
poles >—E.]J.K. 


QUESTION RII—I would like to know 
how you can take a 25 cycle fan and 
use it on a 60 cycle installation? We 
have a 25 cycle fan which we have 
taken out of a building which had 25 
cycle current. I would like to know 
if we can use it in a building with 60 
cycle current? We have tried the 
fan. It runs very slowly. Can any- 
thing be done to make it run at a 
normal speed ?—I.F. 


QUESTION $11—This question has come 
up recently in our testing unit, when 
taking load tests over weekly periods. 
Our “split core” current transformers 
are of the 250/5 ratio while the circuit 
we are concerned with varies from 300 
to 700 amperes. It is impractical to 
open the circuit to place a variable 
range transformer in it. Now we do 
have a 15 amp. recording ammeter. 
Would it be practical and safe to use 
the 250/5 split core transformer with 
the above ammeter, thus overloading 
the transformer ?—L.R.D. 


PLEASE SEND IN 
YOUR ANSWERS BY AUGUST 15 
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LABOR COST 
VARIABLES 


The more closely one analyzes the 
causes of labor increases, the better his 
chances are of selecting desirable jobs. 
By knowing the details of the causes 
he may also be able, in some degree, 
to correct them. Of all things, good 
mechanics should not be blamed for 
losses beyond their control. Those of 
us who have worked closely with elec- 
tricians know that the large majority 
of them are high grade, hard working 
men and are entitled to all the moral 
support we have to offer. 


[FROM PAGE 69] 


Management and Labor Costs 


In the foregoing treatment of the 
subject “What Determines Labor 
Costs,” the problem was viewed from 
the angle of one preparing to figure an 
electrical construction project for a 
contractor thoroughly prepared to 
carry on the work. Effect of man- 
agement was not discussed because it 
is largely an administrative problem, 
and one weighty enough to warrant 
separate treatment. 

Two of the major functions of man- 
agement are (1) proper selection and 
training of mechanics and (2) pro- 
viding proper support for the man in 
the field. 

Providing support for the men em- 
braces many construction activities. 
In order for the mechanics in the field 
to show a high rate of productive 
efficiency, the management must supply 
ample and suitable plans, shop draw- 
ings, field engineering, supervision, 
tools and construction equipment. All 
of these must be forthcoming when 
and as needed. 

Contractors who deliver the best 
jobs at the most economical cost con- 
fine their work to the limits of the 
organization. These limits are set by 
experience, engineering ability, me- 
chanics available, tools, and the normal 
physical and financial capacity of the 
business. On two identical jobs one 
contractor may have a direct labor 
cost 25 percent less than another con- 
tractor who is not prepared to ex- 
peditiously carry on the work. Of 
course, the first contractor will in all 
probability have higher incidental job 
and overhead costs, but the cost of 
his completed job will be less than that 
for the second contractor. Up to a 
certain point, as job costs and overhead 
increase, the cost of the completed in- 
Stallation decreases. 

The buying public, in general, does 
hot know how essential astute man- 





agement is to commendable work. 
There are those, however, who do 
stress this point when selecting elec- 
trical contractors. Usually they are 
architects, engineers, and managers 
who frequently buy electrical work. 
Persons buying only one job may never 
learn the value of management, or if 
they do, it is too late to be of any use. 

An occurrence worthy of note be- 
fore dismissing the subject of “Man- 
agement and Labor” is the case where 
an owner decides to organize a crew 
and do his own work. Almost invari- 
ably the decision to do this is the re- 
sult of faulty estimating and _ short- 
sightedness. 

Because some mechanics are avail- 
able at a lower rate than that paid by 
contractors. to electricians, it is as- 
sumed that the saving on labor cost 
will be in proportion to the two rates. 
No consideration is given to the pos- 
sibility of getting more productive 
labor per dollar paid, if the contrac- 
tor’s mechanics are employed. One 
may say that the owner can purchase 
materials at the same price as the con- 
tractor. Suppose by chance, he could; 
would he be able to buy as well? It 
takes training and experience to buy 
the right material in the right quan- 
tities and have them delivered at the 
right time. 

Estimates, prepared as_ outlined 
above, are usually considered as being 
complete when the costs of material 
and labor are added together. No 
allowance is made for preparing plans 
and shop drawings, construction engi- 
neering, supervision, blueprinting, 
accounting, timekeeping, and all the 
other items of incidental job costs 
and overhead. 

Surveys reveal that it is not unusual 
for industrial plants to have a labor 
burden (including all operating costs) 
of 100 percent. This is for work 
which is carried on year in and year 
out. It would seem incredible that 
anyone would want to say that he 
could undertake a new venture, and 
have material service and labor burden 
costs so low that they need not be in- 
cluded in the total cost of the project. 
Fortunately, this type of estimating is 
the exception rather than the rule. 

Analysis of cost show that if the 
properly qualified contractors are avail - 
able, owners can benefit by taking ad- 
vantage of their services. Managers 
of efficiently operating plants know 
this. They know also that if they are 
to maintain the efficiency of their or- 
ganizations, operations which inter- 
fere with the regflar routine must 
not be introduced, 
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Vaportight 
Portable 
Hand Lamps 


“Rhee Pyle-National Vapor- 
tight portable hand lamps are 
of unusually substantial con- 
struction for safe use in the 
presence of dust and fumes, and 
for general heavy-duty service. 
Guards are cast aluminum al- 
loy, screw clamp type, and fur- 
nished with rubber bushing cord 
grip. Handles are either bakelite 
or cast aluminum. Ground con- 
nection to guard can be fur- 
nished. Three sizes take 50 watt, 
100 watt, or 200 watt lamps. Half 
reflectors can be furnished. 

Hand lamps with steel wire 
guards (non-vaportight con- 
struction) are also available. 
Consult your Pylet Catalog for 
listings of all types. 


1897 eo FIFTIETH ANNIVERSARY @ 1947 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinojs 







































































When selecting insulating varnish for any job, 
you'll find this handy wall chart an indispensable 
aid. Complete specifications and characteristics on 
all HARVEL and IRVINGTON varnishes are in- 
cluded. Just check your requirements against the 
property data and application information listed 

. and it’s a simple matter to choose’ the best 
varnish to apply on new windings as well as for all 
maintenance needs. 


Greatest Protection to Enamelled Wire 


When you get the chart you’ll see that each 
HARVEL and IRVINGTON baking varnish pro- 
vides high dielectric strength . . . heat, moisture, 





Vanish ¢ Gnsulalor Company 


IRVINGTON 11, N. J. 


shows exactly the right varnish 
for insulating any winding 


* 


pose 
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and chemical resistance .. . and unusually favor- 
able curing times. Equally important is the fact 
that each of these varnishes is formulated with 
Varnish Makers’ and Painters’ Naphtha — the 
mildest of petroleum solvents. This is your assur- 
ance that the enamel film on magnet wire is safe 
from attack and destruction caused by high sol- 
vency thinners. 


Send for the Varnish Chart 


Get your free copy of the varnish wall chart by 
returning the coupon today. Generous samples of 
any insulating varnish you select from it will be 
sent on request. 


IRVINGTON VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 


Send me the new Insulating Varnish Wall Chart. 


Name 
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Carbon Dust 
Remover 


During the war, carbon dust was 
literally and figuratively “getting in 
the hair” of soldier-technicians. In 
the generator repair shop of an Air 
Service Command depot, one G. I. 
generator repairman decided to do 
something to keep the black stuff out 
of the air and away from their work 
benches. His solution is well illus- 
trated in the accompanying picture. 

New carbon brushes are seated prop- 
erly by placing a strip of sandpaper 
around the commutator end of the 
generator and rotating the armature. 
The particles of carbon gathered in 
the process were blown free of the 
generator by a stream of compressed 
air and would finally settle in the 
hair, eyes, ears, noses and throats of 
the soldiers working nearby. 

Corporal Gordon S. Buck, of Naples, 
Maine, a generator repair specialist at 
his base, analyzed the problem and 
set out to find a solution. He found 
a broken down vacuum cleaner, which 
gave him an idea. Salvaging and 
repairing this cleaner, Corporal Buck 
attached a cap to the hose, which was 
made to fit over the commutator end 
of the generator. The compressed 
air hose was inserted through a hole 


Motor Shops 


in the cap, to blow the carbon dust 
off the sandpaper. The suction of 
the vacuum cleaner automatically 
draws off this carbon dust, and into 
the dirt bag. 


Banding Machine For 
Large Armatures 


Large armatures, measuring up to 
four feet in diameter, can be banded 
on a shop-assembled motor-driven ma- 
chine designed and used by the A-C 
Motor Service Company of Jersey 
City, N. J. 

The base of the assembly is com- 
posed of two 8-inch I-beams securely 
fastened in parallel to supporting iron 
channels which, in turn, are bolted 
to the concrete floor slab. At one 
end of the I-beam frame, an elevator 
worm and gear assembly is rigidly 
mounted. Provision is made (by belt 
drives) for either one of two motors 
(3 and 5 hp.) to turn the worm shaft. 
The smaller of the two motors runs 
at 1800 rpm. while the larger unit 
has a speed of 1200 rpm. After clos- 
ing the power switch, the motors are 
controlled by means of a foot pedal 
(A) that rotates a horizontal shaft 
and activates the switching lever (B). 





A discarded vacuum cleaner was repaired and used to remove carbon 
dust from generators being repaired in an Air Service Command depot 
by Corporal Gordon S. Buck, of Naples, Maine. 
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Large diameter armature is banded on 
shop-assembled machine in shop of 
A-C Motor Service Company, Jersey 
City, N. J. Shafts may be rotated at 
varying speeds by motor-driven worm 


and gear assembly. Binding wire 
under tension runs from tension shaft 
to pivoted pulley arm and thence to 
armature lip. 


Sturdy pillow blocks, resting on 
the parallel I-beams, support the arma- 
ture to be banded. The pillow blocks 
can be moved along the beams and 
securely fastened at any desired lo- 
cation by means of bottom clamping 
plates and bolts (C). Various col- 
laring arrangements transmit rota- 
tional action from the elevator gear 
shaft to the shaft of the armature 
resting on the blocks. Banding wire, 
from a_ horizontally-rotating reel 
mounted behind the assembly, runs 
around a tension shaft and is carried 
across to the front of the assembly to 
the base of a pivoted pulley arm (D). 
The wire then rises to a second 3-inch 
sheave immediately below a guiding 
handle. Like the pillow blocks, the 
pivoted pulley arm can be moved along 
the beam base and fastened where 
desired. This desired point is directly 
opposite the lip being banded. 

As the armature is slowly revolved, 
the banding wire is pulled from the 
upper sheave in the pulley arm. Ac- 
curate banding is possible by moving 
the guiding handle as the operation 
continues. Tension may be varied 
by adjusting pressure on the tension 
shaft. Speeds may be altered depend- 
ing upon the size of the shaft and 
the amount of power required to turn 
the worm-gear assembly. The unit 
is of definite aid in handling large 
jobs. Armatures greater than four 
feet are banded on the job. 
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WIRE AND CABLE 


Adjustable 
Truck Hoist 


An efficient means of loading and 
unloading motors on the delivery truck 
is a “must” for the modern electric 
motor repair shop. Gone by the boards 
is the old system of using “skid 
planks” and plenty of back-breaking 
manual labor. In its place we find 
various types of truck-mounted hoist- 
ing mechanisms—all designed to facili- 
tate one-man handling of equipment, 

Typical of the units being built by 
many shops throughout the country 
is that which the M. J. Torrence Elec- 
trical Supplies Co., Inc., Rock Island, 
Illinois, motor service shop, has 
mounted on its delivery truck (see 
Fig 1). Designed by Joseph J. Beals 
of the Torrence Company, and con- 


FIG. 1—One man can easily handle 
motor pick-ups with this adjustable 
truck hoist. Vertical adjustment of 
rotating boom permits access to low- 
clearance areas. 


5 ----/F- dia. pin welded to 
Weld bosses iy 
to chonnel bottom of jack 


Weld U-shaped ,; ; Eye for 
heod 10 jock ~~~~,9 “S-ton truck jock _ hoist 
screw-lype hook 


Detail of hoist boom 


2rd drill ond 3" a 
top I” USS-- “iy * 


4t pipe I ‘channe: 1 
welded fo-- \| Slot to clear 


top plate __ | 400d of jack 

b “resting on pin 
4 + pipe - 
built-up fo TL 2 Tap sa}---2" angle 
turn inside _- 


6 pipe stond “bearings 
6'pipe with 
welded flange 
--¥loor of truck 


Detail of boom support 


FIG. 2—Design details of hoist con- 
struction. Only scrap parts and ma- 
terial were used. 
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Cutler-Hammer Engineered and 
Manufactured to Cutler-Hammer 
Standards of Dependability. 


This new small size Multi-Breaker measures 
only 5” x 7”, yet has 4 poles, with circuit ratings 
of 15, 20, 30 amperes, and has thermal and 
magnetic trip heretofore found in industrial 
type Multi-Breakers. The magnetic trip oper- 
ates instantly on short circuits. The thermal trip 
holds on harmless overloads. 

The two top or two bottom poles can easily 
be connected for double pole circuits by using 
the tie bars provided. 

The Cutler-Hammer MO 4 Multi-Breaker is 
available for flush or surface mounting. It is 


engineered and manufactured throughout to- 


world famous Cutler-Hammer standards mak- 
ing it unusually rugged and dependable. 
There is a wide market for the Cutler-Hammer 








4 TYPE Mo4 
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MO 4 Multi-Breaker in new housing of every 
type, stores, homes, offices, factories, schools 
and shops. In some cases the MO 4 canbe used 
as a service entrance switch, in other cases as 
load center protection. Feature and show the 
Cutler-Hammer MO 4 Multi-Breaker at every 
opportunity. CUTLER-HAMMER, Inc., 1306 
St. Paul Avenue, Milwaukee 1, Wisconsin. 


(UTLER-HAMMER 


» £ 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... JULY, 1947 





Aa SR na ce ARS 


EULESS 


HN Wen ih, 





a a ani Fin aac Wi 


LET ET PETA NOES As, ESTELLE TY EE RT ERO AN PES 








ae —— —- celia 


Te OR DIS 


= WEARER TEATS RS 


iY 





CIRCUIT BREAKING PLUGS 
RECEPTACLES - - - 
CABLE CONNECTORS 


RATINGS 
FROM — 


30 TO 400 ; 
AMPS. 


Heavy Duty Industrial 


250 AND 
600 VOLTS YY 


y ¥, sa 





Water-Tight and 


Explosion Proof 


ENGINEERED AND PRECISION BUILT— 
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SAFE OPERATION 


Positive grounding by 
means of housing and 
separate contact for 
safety circuit wire. 

Polarized by means of 
contact arrangement and 
groove and key in hous- 
ing. Impossible to insert 
plug incorrectly. 

All contact surfaces are 
precision machined and 
adjusted for maximum 
contact pressure, reduc- 
ing arcing to a minimum. 

Arcing chamber is com- 
pletely inclosed. Arc is 
extinguished before plug 
is completely removed. 
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LOW MAINTENANCE 


Contacts—free floating, 
self-wiping, stay clean 
and retain full contact 
pressure. 

Sealed cable grip — 
no strain on connec- 
tions. Excludes all dust 
and moisture. 

Ground surfaces and 
durable oil-resistant 
gaskets. 

Liberal space for 
wiring, quick and easy 
access. Facilitates in- 
spection and servicing. 


EASE OF INSTALLATION 


Substantial external lugs 
for easy mounting. 
Boxes will accommo- 
date a variety of con- 
duit outlets to suit all 
job requirements. 
Ample wiring space 
and substantial termi- 
nals make wiring easy. 
Assembly of interior 
and contacts requires 
no special tools. 
Interiors do not ex- 
tend back of covers 
permits direct assembly 
to cabinets without in- 
ternal interference. 


A high degree of standardization and 
interchangeability of parts provides a 
wide variety of types and sizes to suit 


SEVEN 
GANG — 
Combination 
of different 
capacity 
receptacles, 


every requirement. 


Sold Through 
Electrical 
Wholesalers 


SALES OFFICES IN PRINCIPAL CITIES 


32 


RUSSELL & STOLL COMPANY, INC. 





120 


Precision-Built Electrical Equipment 
125 BARCLAY STREET, NEW YORK 7, N. Y. 





structed entirely of scrap metal and 
parts, the unit took second prize hon- 
ors in last year’s NISA Award Con. 
test. Discussion of this shop idea js 
by permission of NISA headquarters, 

Unique features that placed this 
hoist design in the prize winning cate. 
gory are the full 360 degree horizontal 
swing and vertical adjustment of the 
boom. This latter feature — accom. 
plished through the use of a 3-ton, 
screw-type, truck jack—was added 
to facilitate handling motors on prem- 
ises with low door or areaway clear- 
ances where high overhead mechanisms 
were a hazard. 

Figure 2 illustrates the basic design 
of the unit. The boom is fabricated 
from two lengths of 4-inch channel 
iron tapered inward at the front to 
accommodate a hook-eye for a chain 
hoist. It pivots on a trunnion-type 
mounting consisting of four round 
steel bosses (two welded to the inside 
of the channels; two welded to the 
revolving top plate of the pipe stan- 
chion) and two threaded pivot bolts. 
The channel bosses have a clear bore 
through which the pins slide; the top 
plate bosses are drilled and tapped 
to receive threaded end of pin bolts. 

Vertical adjustment of the boom is 
provided by an inverted truck .jack 
with its base welded to a 14-in. diam- 
eter shaft mounted by pillow blocks 
to the underside of the channels. A 
U-shaped head welded to the jack 
screw engages a pin on a pressure- 
plate which rides on the outside of the 
supporting pipe stanchion. The boom 
is raised or lowered by turning a hand 
wheel attached to the screw jack. 

A length of 6-inch pipe serves as 
the support for the hoist boom, actual 
height depending upon door clear- 
ances on customer’s premises and the 
necessary truck clearance. A simple 
telescopic pipe insert with an exterior 
pressure-plate provides full 360-degree 
rotation. A length, of 44-inch pipe 
(built up near both ends to fit inside 
the 6-inch pipe standard) is welded 
to a steel top plate which rests on 
the top flange of the boom support 
(see Fig. 2). Also welded to the top 
plate is the exterior pressure-plate 
consisting of a 6-inch channel (same 
length as 44-in. pipe insert) welded 
to a 3-inch angle at the top and 
equipped with two ball-bearing rollers 
at the bottom. The forked head of 
the boom jack rests on a round pin 
attached to this outer plate. This ar- 
rangement takes care of whatever load 
stresses might be encountered and still 
admits free rotation of the boom. A 
flange mounting at the base and two 
flat steel braces rigidly support the 
6-in, stanchion. A chain hoist hooked 
on the boom eye completes the as- 
sembly. 
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Transformer Winder 
Has Many Uses 


Manual skill, resulting from expe- 
rience and training, cannot be stressed 
too strongly as a necessary qualifica- 
tion of the valuable shop operator. 
Emergency jobs are often possible be- 
cause basic theory and practical know- 
how can accomplish many tasks with 
a minimum of modern equipment and 
specialized tools. 

But although it is worth much to 
be able to perform jobs with unaided 
manual effort, knowledge and patience, 
the possession and use of modern equip- 
ment and tools likewise is an asset 
which should not be underrated when 
jobs can be performed faster, safer, 
more easily, uniformly and economic- 
ally with their use. Where initial cost, 
maintenance and operating charges 
can be distributed over many similar 
operations, it is in the interest of 
economy and efficiency to practice mod- 
ern methods. Many machines, pur- 
chased for specific jobs, can later prove 
doubly valuable by performing addi- 
tional jobs other than those for which 
they were designed. 

An example is a large transformer 
winder installed in Lockwood’s Elec- 
tric Motor Service shop, Trenton, 
N.J. Not only is it used for its in- 
tended purpose but it also serves for 
banding large armatures, turning down 
commutators and as an auxiliary lathe 
and coil winder. Centrally located in 
the shop, adjustable for length and 
chuck diameter, served by an overhead 
monorail chain hoist and foot-pedal 
operated, it is used for jobs ranging 
from large transformer coils down to 
the small railroad controller coil pic- 
tured in the illustration. George R. 
Lockwood believes that modern equip- 
ment not only improves plant efficiency 
but is an important sales point. 














Works like a charm 
for Electricians!” 
a 


a 
| a. “4 


Transformer coil winder has many 
additional uses. 
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GOES THROUGH ANY NUMBER 





Y DEGREE BENDS 
LY AND EASILY 


Burbank Distributors, 
P.O. Box 588, Burbank, California B2 


Gentlemen: 
Please send me your N.E. Bend descriptive 
folder and name of nearest wholesale house. 


JULY, 1947 
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Sectional Heat Units 
Cut Baking Cycles 


Sectional, movable banks of infra. 
réd heat lamps are slashing the dura. 
tion of drying and baking cycles jp 
Lockwood’s Electric Motor Service 
shop, Trenton, N. J. 

The movable sections, of light chan. 
nel steel construction, are castor 
mounted and support six banks of dry. 
ing units, each bank consisting of six 
250 watt infra-red lamps. The top 
and bottom horizontal rows, hinged 
to the main assembly, can be easily 
adjusted so that heat from the lamps 
in these rows can be directed forward 
in horizontal planes or at angles 
towards a focal line parallel to the 
vertical midpoint of the assembly. At 
either end of the rolling sections, 
hinged reflectors (each 2 feet in width 
and measuring the full height of the 
assembly) are mounted. When used 
as single units, these reflectors are 
used to direct heat towards the object 
being baked. When two assemblies 
are used as a single unit, the reflectors 
confine the heat between the ends of 
the units and overhead roofing shields 
retard the heat from rising from the 
heating zone. Since each wing re- 
flector and each roofing shield is two 
feet in width, the distance between 
sections can be adjusted between this 
2-foot minimum and the combined 
4-foot maximum. Each lamp bank 
in each section is separately controlled 
by switches mounted at the rear of 
the assemblies. 

Tar paper on the shop floor catches 
the small amount of surplus insulating 
varnish that drips from the units 
being baked. When this paper be- 


e@ Over the years the men who string and maintain 3 See 
comes coated, it is discarded. 


the nation’s power and communication lines have 
come to know and rely on Klein Pliers. That’s why 
you will find Klein Pliers in the hands of the man on 
the pole—why linemen are Kleinmen. 

And there’s good reason back of this preference for 
these quality tools. Drop forged from fine alloy steel, 
each pair individually tempered and tested, Kleins 
have just the proper balance... just the right spring 
to the handles to minimize hand fatigue. A fitted hinge 
keeps jaws perfectly aligned...carefully matched 
knives stay keen. 

Keep Klein Pliers on order—your supplier will 
meet your requirements as soon as possible. 

A copy of the Klein Pocket 
Ask Your Supplier Tool Guide, showing the 


t : Klein line and containing 
Foreign Distributor: International valuable tool information, 


Standard Electric Corp., New York will be sent on request. 


Since 1857 “Gale 


mor OLE EN oo couse 
Each roller-mounted heating unit is 
equipped with six banks of six 250- 


3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS watt infra-red lamps. 
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Modern Lighting 





Light Augments Architecture 


In the Brass Rail restaurant and 
bar, Pittsburgh, Pa., the lighting equip- 
ment used to produce a very comfort- 
able high intensity of illumination is 
artfully concealed throughout. This in- 
stallation is a combination of direct 
and indirect lighting, and is thoroughly 
in keeping with the unusual archi- 
tectural and decorative treatment. 

The exterior of this “snack bar”, 
as it is popularly called, is illuminated 
by nine 200 watt silver mirrored glass 
reflectors recessed in the soffit over the 
corrugated glass front (Fig. 3). These 
reflectors are recessed above stippled 
diffusing glass roundels installed in 
hinged frames for ease in maintenance 
and relamping. Use of these reflectors 
on the exterior serve a double purpose. 
They provide high intensity lighting 
which attracts passersby, and also light 
the corrugated glass softly, so that it 
produces a cheerful effect on the in- 
terior. 

Glass enclosed fluorescent lamp trof- 
fers are recessed behind settees and 
over the service counter hood to pro- 
vide indirect lighting throughout the 
general area. These produce a start- 
ling result on the ivory colored acoustic 
ceiling, which reflects the indirect il- 
lumination in such a manner as to 
cause the ceiling to appear as a trans- 


lucent light source (see photo, Fig. 1). 
Other troffers installed to provide in- 
direct lighting are concealed behind 
the cocktail bar and below the cor- 
rugated glass facade of the balcony. 
White fluorescent lamps are used in 
all troffers, except at the balcony, where 





blue fluorescent lamps add an artistic 
treatment. 

Direct lighting glass enclosed trof- 
fers are installed over the mural be- 
hind the bar, and in the false ceiling 
beams over the indirect lighting ele- 
ments. These troffers were not lighted 


2% 
x 


Fig. 1—Light is skillfully used as part of the decorative treatment at 
the cocktail bar, and throughout the interior of this “snack bar.” 
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Fig. 2—Lighting details and cross sections through furniture and structural elements illustrate how light- 
ing equipment can be effectively concealed from view. 
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Modernization 
Demands these 
Units 


3% Modern methods of construction demand 
just as modern lighting units and MULTI 
is composed of units that will give you 
not only the most modern, but also the 
most efficient from a lighting and service 
standpoint. MULTI Lighting Units meet 
all present day needs whether it's out- 
door or indoor, localized or general, 
fluorescent or incandescent installations. 
Better lighting is assured for your cus- 
tomers if you choose MULTI Industrial 
Units. 


@ Send for our complete catalog. 








ELECTRICAL MANUFACTURING CO. 
4223 W. Lake St., CHICAGO 24, ILL. 
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Fig. 3—Exterior lighting on the corru- 
gated glass front of the Brass Rail 
Restaurant, Pittsburgh, Pa., adds 
sparkle and glitter which attracts at- 
tention of both old and new customers. 


when the photograph shown in Fig. 1 
was made. Direct lighting from similar 
troffers is also applied beneath the 
service counter hoods. 

An artistic and colorful effect is 
provided by light at the cocktail bar. 
Incandescent filament lamps are con- 
cealed at the top of the display case 
behind the bar. This case is backed 
with mirrors. Sparkle and lustre is 
thus accentuated in the displays of 
wines and bottled goods. The glass 


block forming part of the front of the 
bar itself is also illuminated from he. 
hind by two rows of fluorescent tubing, 
one red and one green. The light from 
these lamps blend and sparkle through 
the glass, providing a very pleasing 
and colorful effect. 

The average maintained level of 
illumination from the indirect units 
only is 30 footcandles. An additional 
45 footcandles is supplied by the direct 
lighting equipment. 

This installation dispels the bugaboo 
opinion that lighting levels in restay- 
rants and cocktail lounges must be 
very low in order to be comfortable. 
In fact, the cheerful atmosphere created 
by the higher intensities is a key attrac- 
tion to customers. It accents the clean- 
liness of the place, and subtly influ- 
ences people to return again and again, 

Frank Harris Smart, Smart and 
Braziell, was the architect for this job. 
He planned the lighting as an integral 
part of the architecture and decora- 
tions with a particularly keen under- 
standing of the use of light as a me- 
dium of expression. All equipment 
used was manufactured by the Pitts- 
burgh Reflector Company, and was 
installed by the Burke Electric Con- 
struction Company, electrical con- 
tractors. 





School Selects Model Lighting 


Many schools have made exhaustive 
and detailed studies during the past 
two or three years to determine the 
type of lighting equipment, and the 
color and reflection factors of paints, 
best suited for lighting in typical class- 
rooms. Much attention has been given 
to the quality of the lighting, as well 


as the quantity, which is most desir- 
able for comfortable vision. The Wil- 
son High School, St. Paul, Minn., has 
recently completed such a study, in 
which four classrooms were used for 
experimental test purposes. The room 
and installation finally chosen as rep- 
resenting the best solution to this 








An unusually uniform intensity of 42 footcandles average results from 
luminous-indirect Wakefield Star continuous row equipment in this 
model lighted classroom. Ceiling and side walls were freshly painted 


with high reflection factor paint. 
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If they want to dehydrate 


dry a finish Sse, bake ceramics AB, cure 


Quick heat at low cost. That’s the sales story on 
General Electric industrial infra-red lamps, 
and that’s why they’re being used successfully 
for so many jobs throughout industry. Pre- 
heating metals, thermo-setting cement, accel- 
erating chemical reactions, drying plywood— 
to name just a few. 


Infra-red is your customers’ most flexible 
source of radiant energy for industrial proc- 
esses. Efficient ovens can be designed to fit 


G-E LAMPS 


GENERAL (QELECTRIC 
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any production scheme. And now the wider 
selection of types and sizes available in G-E 
infra-red lamps makes it even easier for you to 
sell them the right bulbs for any particular job. 


Remember, whatever infra-red lamps your 
customers need, General Electric makes ’em 
all! The full line includes sizes from 125 to 
1000 watts, in both reflector and clear bulb 
types. Better stock up now! For full informa- 
tion call your nearby G-E Lamp district office. 


SEND FOR new bulletin 
on infra-red. Write 
to General Electric, 
Nela Park, Dept. E-7, 
Cleveland 12, Ohio. 
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McGiLL 


VAPORPROOF GUARDS 


Here’s portable light that is SEALED 
into a heavy glass globe . . . water- 
tight . . . vaportight . . . moisture- 
proof. Heavy cages, and SEALED, 
unbreakable plastic handles give add- 
ed protection. For final safety, guards 
are grounded. Practical . . . long- 
lasting . . . convenient. 








MODEL 3007 Entirely free from exposed 
metal. Strong cage is made of warp-proof 
fiber. Rubber gasket absorbs shocks. 








MODEL 3006 Like Model 3007, it has a 
rubber shock absorbing gasket. Cage is 
heavily tinned and riveted. 








MODEL 3002 Features a heavy brass cage, 
designed to prevent sparks. Shock - proof. 
Takes a 60 watt bulb. 





MODEL 3005 Has the same advantages as 
Model 3002, but is larger . . . takes a 100 
watt bulb. ALL McGILL GUARDS are heat 
resistant. 
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problem is reviewed below. It is in- 
teresting to note that this solution 
closely approximates solutions selected 
by other schools and lighting commit- 
tees in various parts of the country, all 
working independently. 

The classroom in which this test 
was conducted is 21 feet 11 inches 
wide and 27 feet 10 inches long, with 
a 12 foot 4 inch ceiling height, slightly 
smaller than the average classroom. 
The room was repainted throughout to 
provide higher reflection’ factors, 
better contrast ratios and higher effi- 
ciency. The ceiling is finished an egg- 
shell color and finish, with a reflection 
factor above 80 percent. The front 
wall and side wall opposite the win- 
dows are finished a dove gray, with 
reflection factor of 50 to 55 percent. 
The rear wall is yellow, and the side 
wall housing the windows is blue, both 
with reflection factors slightly above 
50 percent. These colors were selected 
by the school’s art instructor, and 
approved by the lighting committee of 
which he was a member. The only 
dark spot in the room is the door lead- 
ing to the corridor, in which the sides 
of the recess are painted a deep red. 
This was done at the suggestion of the 
art instructor in order that students 
having short-sighted vision “might se- 
cure a bit of red in order to rest 
their eyes.” 

The lighting units selected for this 
classroom are the Wakefield Star 
continuous row luminous-indirect units, 
containing two 40 watt 3500-degree 
white lamps per four foot section. 
Four continuous rows are _ installed 
parallel to the window wall, and are 
































Plan of classroom in Wilson High 
School, St. Paul, Minn., showing light. 
ing layout selected by special light- 
ing committee. Each continuous row 
unit is 24 feet long and contains 
twelve 40 watt lamps. 


spaced 5 feet 6 inches apart. The 
intensity, measured after 100 hours of 
operation, was 42 footcandles. This 
shows a coefficient of utilization of 
23.3 percent, with the equipment new 
and clean and the ceiling and walls 
freshly painted. The total wattage 
consumed, including auxiliaries, is 2400 
watts, or 3.94 watts per square foot. 
Initial efficiency is therefore 10.6 
footcandles per watt per square foot. 

This lighting installation was 
planned by the Lighting Department of 
the Northern States Power Company, 
also represented on the school lighting 
committee, and was sold and installed 
by Hoffmann Lighting Electrical Con- 
struction Co., electrical contractors of 
St. Paul. 





Standard Units Light Department Store 


Standard fluorescent and incandes- 
cent lighting units were used to light 
Harvey Bros. department store in 
Omaha, Nebraska. These have been 
combined so that the resultant high 
intensity illumination is well balanced, 
or of excellent color quality for dis- 
playing and selling merchandise. The 
light on the displays is not as “yellow” 
as if all units were incandescent. 
Neither is it as “cold” in appearance 
as if all units were fluorescent. It is 
of proper color to show the merchan- 
dise approximately in its true shades 
and texture as it would appear under 
average daylight. 

An excellent example of industry 
interdependence was demonstrated in 
the design and sale of this lighting in- 
stallation. The store manager asked 
the Nebraska Power Company, electric 
utility, for a planned lighting layout 
for the store, consisting of first floor 
and basement. Two layouts were 
made: one based on cove lighting at 


the suggestion of the general contrac- 
tor; the other based on standard cat- 
alogued units, normally available from 
wholesalers’ stocks. The store owners 
decided on the layout using standard 
lighting units. The job was installed 
by National Electric Company, Omaha, 
electrical contractors, and the fixtures 
were purchased through the General 
Electric Supply Corporation, electrical 
distributors of lighting equipment. 

Lighting units used consisted of three 
manufacturers’ products, each selected 
to do a specific job. Reflectors for the 
two display windows were Pittsburgh 
Reflector Company’s units Nos. 54-2 
and 99-2. Incandescent units for the 
main sales area of first floor and base- 
ment were Holophane Company’s Cor- 
rectalite, No. 5540. Fluorescent units 
for the main sales area in the base- 
ment and on the first floor were Wake- 
field Brass Company’s “Grenadier” 
standard two 40-watt lamp units, in 
four and eight foot lengths. 
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Made to exacting specifications, SOLAR Fluores- 
cent Starters are engineered to insure efficient 
famp performance and are pre-tested in actual serv- 
ice. A twist of the wrist locks them firmly in posi- 
tion for perfect starting contact. For new equip- 
ment or replacement. 
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‘his and fluorescent units is provided on the main floor of Harvey Bros., 
of department store in Omaha, Nebraska. S T A Q T F Q I 
ew Me: 
ils to 24 floor 
Prompt - Dependable i 
ge - Quick — “P-D-Q” 
‘00 - Starters start in one- H 
ot mm) watt lomp flu. fixtures” second or less. For 
2 " better re 
; longer lamp life, less 
t maintenance, it’s 
mt 2 % ngewe ei SOLAR “P-D-Q” 
as Starters. 
U. L. APPROVED 





a 





eo Bae on oo 


nl nn 
or m 


ys SS —— =. s— ——| 
4 i 

: {eas ~>>2300 watt inc! fixtures. 

. —— STARTER 





SOLAR "“Glow-Type”’ 
Starters give dependa- 
ble starting and restart- 
ing in two to three sec- 
onds. Approximately 
6,000 lamp starts per 
starter. Reliable — eco- 
nomical. 


U. L. APPROVED 


S 
> 
a 





FIG. 2—Planned lighting layout utilizes Pittsburgh silver mirrored 
glass reflectors in show windows and Wakefield “Grenadiers” and 
Holophane Correctalites in main sales area. 


The planned lighting layout used on 
the first floor is shown in Fig. 2, while 
a view of the first floor is shown in 
Fig. 1. The layout for the basement 
floor is similar. With all lights turned 
on, the interior illumination averages 
80 footcandles. Use of the fluorescent 
units only produces 45 footcandles, 
while the incandescent units only pro- 
duce 35 footcandles. Inbuilt type 
Holophane units were used in the 
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fitting rooms, while Pittsburgh No. = ies | 
E-150-5 and No. E-230-5 flush lou- Albert A. Fox, Office of Housing Ex- - [ : 
vered units were used in the ceiling of pediter, Wash., D. C., (left) was con- i sea a 2 Gp | i 
the first floor near the entrance, to ference chairman of the Illuminating { Street... eesecsesssesesesssessesseseneseseeceneenensnsawennenneanesene | 1 
provide additional light at this point. Engineering Society’s East Central | civ State i 
This installation also serves to illus- Regional Conference, Washington, | J Type of Business | f 
trate the fact that planned lighting can D. Cc. He es shown here at speaker’s | er S [mT _t E 
table during banquet, with Samuel G. , E 
f 


be achieved through the use of typical 
production-run lighting equipment, 
units which are mass produced and 
sold and stocked through normal dis- 
tribution channels. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Hibben, Westinghouse Electric Corpo- 
ration, Bloomfield, N. J., guest 
speaker, who gave a romantic illus- 
trated story of the history of artificial 
lighting, in the White House. 
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Characteristic of Curtis ‘firsts,"’ the new ‘“‘Anniversary’’ Luminaire (Catalog No. 51) brings a new 
high in fluorescent illumination to the lighting industry. The completely open top of the 51 permits 
light distribution to the ceiling which is reflected into the room smoothly and evenly, achieving 
an indirect lighting effect. The Curtis engineered lengthwise and crosswise shielding of 30° enables 
the “Anniversary” unit to direct its downward output into the room without glare. The attractive 


side louvers produce a beautiful, luminous effect along the entire length of the unit. 


Outstanding Curtis design and engineering make the ‘‘Anniversary’’ luminaire applicable to a 
wide variety of lighting jobs, for use as individual units or in continuous lines. Simple to install, 
easy and inexpensive to maintain, the ‘“‘Anniversary"’ luminaire brings you decorative beauty, 


quality construction and assures long satisfactory service. 


Commercially, the ‘‘Anniversary"’ Luminare (Catalog No. 51) offers you a ‘‘sales tool’’ capable of 
considerable volume. Write us today for additional data. 


CURTIS Jeghling, x 


wees WEST 65TH STREET, CHteme@o 38, ILLINOIS 
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Answered by 


F, N. M. SQUIRES 


New York Board of Fire Underwriters 


Chief Inspector 
New York, N. Y. 


Questions on the Code 


and GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 








How Many Building 


Service Switches? 


An “L” shaped building is lo- 
© cated on a street corner, with 
stores facing on both streets. A bank 
occupies the corner and has no cellar 
under it, but a cellar ts located under 
one of the stores on one of the streets. 
The present service equipment is in the 
cellar and is accessible only to the oc- 
cupant of the store above it. How 
may current be supplied to the bank 
and other stores?—H.L.G. 


To get a clear picture of this 

e problem we must understand 

the terms “service drop” and “service 

entrance conductors”, over which there 
is often confusion. 

“Service drop” is the portion of the 
service conductors from the pole line 
on the street to the first attachment 
on the house. 

“Service entrance conductors” are 
the portion of the service conductors 
from the point where they are attached 
to the “service drop” to the connection 
to the service equipment (service 
switch and cutout, not including the 
meter ). 

Rules 2301 and 2321 require that 
there be only one service box to a 
building except under certain condi- 
tions, but permit the connections of 
more than one set of “service entrance 
conductors” to that “service drop”. 

One of the conditions under which 
an exception may be made takes care 
of our problem. This is found in Sub- 
paragraph 23le which states that “by 
special permission, in multiple-occu- 
pancy buildings where there is no 
available space for service equipment 
available to all the occupants”, more 
than one service-drop may be used. 

Of course one way which does not 
require special permission, may be 
followed, and quite often is. That is, 
to provide one service-drop of ample 
size and to connect this to a set of 
service conductors running along the 
outside of a building from which serv- 
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ice entrance conductors are tapped off 
for each occupant. Another method 
which is sometimes used, is where 
several sets of service entrance con- 
ductors are all connected to the service- 
drop at one point (this often makes a 
messy looking job). 

In the case of where service con- 
ductors run to one tenant’s service 
equipment in his building, which there- 
fore may not be accessible to other 
tenants, sub-sets of service entrance 
conductors may be tappetl to supply 
side of the service equipment and run 
as service conductors to the other 
tenants. 

This last possibility depends of 
course, on several factors such as 
the capacity of the  service-drop, 
ownership of the service-drop, etc.— 
F.N.M.S. 


Q I have wired a number of farms 
© on R.E.A. lines and recently 
have received several rejection slips 
from a new inspector because I 
grounded the frame of the motor on 
the water pump to the well casing. 
This would seem to be far better 
ground than any driven ground rod, 
but the inspector claims that the use 
of the well casing is forbidden. Is this 
a local rule or is it part of the new 
Code?—T.L.R. 


This is a local rule and a most 

e excellent one on farm properties 
where the water system extends to 
buildings housing livestock, especially 
where the ground is frozen during 
winter months. Numerous instances 
are on record where partial faults 
in motors on well pumps have ener- 
gized the drinking cups in cattle barns 
resulting in some instances in loss of 
livestock and in many others in re- 
duced milk supply. Livestock are 
most susceptible to electric shocks, 
and stray currents even of extremely 
low milli-amperage if present on the 
drinking cups will materially affect 


the amount of milk a cow will produce. 
It, therefore, is necessary to isolate 
the farm electrical installation from 
any water system entering these barns 
even though the well is quite some 
distance from the barn. On one par- 
ticular instance 18 head of registered 
stock were killed when the installa- 
tion in a % hp. motor on a pump 
jack failed. The well was about 200 
feet from the barn and the water pipe 
between the barn and well was buried 
about six feet in the earth. The motor 
frame was grounded to the well cas- 
ing, but current followed the under- 
ground piping to the drinking cups. 
An investigation revealed frost in the 
ground about the pipe which would 
offer some insulation, and the re- 


sistance to earth in the well casing was ~ 


sufficiently high to charge the piping 
in the barn. This peculiar problem is 
not confined to cattle as instances are 
even known of loss in egg production 
due to a slight charge on the water 
fountain on a chicken farm—G.R. 


Type T Conductors 


I plan to run some 500,000 CM 

© feeders and the only kind I can 
obtain are known as Type T. When 
I questioned the local inspector, he 
told me that he could not approve 
their use in conduit and the local ordi- 
nance requires the use of raceways. 
What can I do and still comply with 
the Code and local ordinance ?—D.K.P. 


The Code prohibits the use of 

e , conductors in sizes larger than 

4/0 in conduits because the weight 
of the copper in 250,000 CM and 
larger sizes is such that it is likely to 
force itself out of center when confined 
within a thermoplastic insulation. Any 
thermoplastic material softens under 
heat and should the copper leave its 
center position the dielectric value of 
the insulation drops until a fault oc- 
curs, You will note that under Sec- 
tion 3102 Type T and TW conductors 
are made in sizes up to 2,000,000 CM 
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but that they are approved for general 
use in sizes from No. 14 to 4/0 only 
and that sizes above 4/0 are approved 
only for open work. 

If you are unable to obtain Types 
RH or R in the 500,000 CM size and 
can get Type T in 3/0 two Type T 
conductors run in multiple will carry 
practically the same load as a single 
500,000 CM Type R conductor.—G, R. 


We are planning the installation 
of continuous trough lighting in 
an office building supplied by a four 
wire three phase service. The fix- 
tures we propose to use are designed 
to be used as a raceway, but we have 
been advised that the Code permits 
only one circuit being placed in such 
a raceway. Is that true?—M.A.L. 


Yes, but in your case it might be 

® a four wire branch switch. Sec- 
tion 4150 reads as follows: “Fixtures 
shall not be used as a raceway for cir- 
cuit conductors unless the fixtures meet 
the requirements of approved race- 
ways, except that the conductors of a 
single branch circuit may be carried 
through an installation of fixtures ap- 
proved for end to end assembly to form 
a continuous raceway.” Then recently 
an official interpretation was issued 
under No. 287, which stated that the 
reference to a single branch circuit 
did not mean a two wire circuit. 
Therefore you could use any multi 
wire circuit permitted by Section 2111. 
—G.R. 


Old vs New 
Carrying Capacity 


6; An additional load is planned 
© to a 500,000 C. M. Type R 
feeder installed in 1937 at which time 
the N.E. Code allowed a 400 ampere 
carrying capacity. 

Should the carrying capacity of this 
feeder be based on the 1937 ampere 
rating or should the 1947 rating of 320 
amperes be enforced? 

It is presumed a connected load of 
almost 400 amperes will result with 
the additional load, which, if the 1947 
Code rating is applied, would call for 
new feeders of 750,000 C.M. at a con- 
siderable increase in cost—L.M.F. 


A It is not safe and never was 
e safe to put an actual continuous 
load of 400 amperes on a 500,000 
C.M. rubber covered wire where there 
are three or more in a conduct. 

Fortunately our wires were seldom 
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Westinghouse Lamp District Offices: 

1299 Northside Drive, NW, ATLANTA; 10 
High St., BOSTON; 20 N. Wacker Drive, 
CHICAGO; 40 Wall St., NEW YORK; 3001 
Walnut St., PHILADELPHIA; 32 Blvd. of 
Allies, PITTSBURGH; 1 Montgomery St., 


SAN FRANCISCO; 411 N. 7th St., ST. 
LOUIS. 
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Westinghouse Electric Corporation 
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Goodrich No. 95 
500-Watt Floodlight 


Smartly styled—correctly designed to deliver high intensity 
illumination with 500-watt lamps—the Goodrich No. 95 is 
ideal for scores of locations such as gasoline service stations, 
parking lots, open air markets, athletic fields, golf driving 
ranges, bathing beaches, freight yards, etc. Use it where 500- 
watt lamps are adequate for the area served—or where current 
is a factor. 


Furnished in permanent porcelain enamel, the No. 95 is en- 
tirely weatherproof. Available with cast aluminum hood for 
pole or bracket mounting. It’s easy to install, easy to service— 
one of hundreds of sizes and styles of Goodrich Reflectors for 
outdoor and industrial illumination. Write for full details. 
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loaded to the full table ratings as given 

in the wire tables prior to the 1949 

Code. Where they were, trouble was 
often experienced. Loads were then 
generally computed on total connected 
loads and such loads were not kept on 
full tilt continually. Hence the demand 
generally could safely be carried by the 
wire. 

The carrying capacities given in the 
tables in the 1940 and 1947 Codes are 
based on engineering data and are 
safe and any greater are not safe for 
continuous loads. 

The Supplement to the 1940 Code, 
in Interim Amendment No. 41, per- 
mitted the use of the 1937 table values 
for non-continuous loads, but still re- 
quired the lower capacities for continu- 
ous loads. 

In reference to the point in question 
the wire referred to was installed in 
1937 and had the then Type R insula- 
tion which was not the same as the 
present Type R insulation. The pres- 
ent Type R insulation is approximately 
the grade of the old (1940) Type R P. 
Therefore if the continuous load is over 
265 amp. (see 1940 Code for Type R. 
capacity) a larger feeder should be 
installed. 

However, if the continuous load will 
not exceed 265 amps. and if fuses of 
not over 275 amps. can be maintained 
even though the total connected load is 
400 amps., the present feeder might 
still be used. 

It should be kept in mind that the 
320 amp. capacity given in the 1947 
Code for Type R, is for the new Type 
R which compares with the old Type 
R P. 

We have referred to “continuous 
loads” several times above, so here is 
the definition of that term: “Operation 
where the conductors are loaded to 
the maximum capacity (of the amperes 
given) for a period exceeding three 
consecutive hours or six non-consecu- 
tive hours during any 24 hour period.” 

As a suggestion, it might be possible 
to pull out the old conductors and pull 
in new Type R H conductors, thereby 
obtaining a carrying capacity of 380 
amperes if, as stated in Table 11 “it 
is impracticable to increase the size 
of raceway due to structural condi- 

tion.” —F.N.M.S. 


As I understand the Code, even 
on a rewiring job a person can- 
not pull more conductors in conduits 
which are not embedded within the 
building structure or finish than are 
permitted in new work. With the 
new building wires smaller in over-all 
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diameter, it seems a waste of metal to 

















SCREWS ON , 


Ideal “Wire-Nuts” are rapidly replacing old- 
fashioned methods wherever wire connections 


are made. Millions of “Wire- 
Nuts” are now being used 
in the manufacture of elec- 
trical goods...in the instal- 
lation and maintenance of 
electrical equipment... in 
new construction, remod- 
eling and re-wiring...and 
in repair work of all types. 
Effect real savings. 
Making a‘Wire-Nut’’con- 
nection requires only one 
simple operation—no sold- 


AMERICA’S 


* 


Th oe © “ 
be EMER 


Y 


PATENTE D 


“Wire-Nuts” are covered by U.S. Patent 
No. 1,933,555, a division of U.S. 
Patent No. 1,700,985. The only Con- 
nectors authorized to be sold under the 
current Patent are marketed by the fol- 
lowing manufacturers: 

TRADE NAME 


ideal Industries, Inc. “Wire-Nuts” 
Bryant Electric Co. “Bryant” 
Solar Electric Corp. ““Seru-its” 


Weiss and Biheller, inc. “Simplex” and 
“€onex” 


Destrbuted “Through 


LEADING 


CAD) 





like a nut on q bols 


er, no tape, no tools. Just screw the nut on tight 
...and you have a joint that is better electrically, 


stronger mechanically, 
neater, and safer. 

Ideal “Wire-Nuts” are 
made in sizes for all usual 
combinations of wires from 
two No.18 up to and includ- 
ing three No. 10—solid 
and/or stranded. They are 
factory tested and individ- 
ually inspected. 

Reduced prices now in 
effect; immediate deliv- 
ery assured. 

* Trade Mark Reg. U.S. Pat. Off 
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Type 1-69, sports and 
area floodlight 


... and get these 


% Proper types and sizes for all applications 
% High-efficiency, the result of scientific 
design 


3% Long life and low maintenance expense 


FLOODLIGHTS 


important advantages 


























500/1000/1500 watts, Type L-41 





FLOODLIGHT PUBLICATION 

Heavy-duty, steel casing 

200 or 250 watts, Type L-29 GEA-4303 

300 or 500 watts, Type L-30 GEA-4304 

750 or 1000 watts, Type L-31 GEA-4305 
Heavy-duty, cast aluminum 

1000/1500 watts, Type L-34 GEA-4517 

200 or 250 watts, Type L-38 GEA-4325 
General purpose, sheet aluminum 

300 or 500 watts, Type L-49 GEA-4311 

750 or 1000 watts, Type L-43 GEA-4310 
Sperts and area, sheet aluminum 

750 to 1500 watts, Type L-68 GEA-4333 

750 to 1500 watts, Type L-69 GEA-4590 
Area, open porcelain enamel 

300 to 1500 watts Type L-45 GEA-4433 

300 to 1500 watts Type L-46 GEA-4434 
Handy, sheet aluminum 

100/150 watts, Type L-65 GEA-4516 

200 watts, Type L-66 GEA-4346 
Underwater, cast bronze “ 

100/250/400 watts, Type L-33 GEA-4438 

500/1000 watts, Type L-39 GEA-4518 


GEA-4439 












obtained through sturdy construction 


Expert assistance with application prob- 
lems, backed up by 30 years’ experience 


% Convenient sales and service facilities 


WANT THESE HANDY DESCRIPTIVE LEAFLETS FOR YOUR PROPOSALS? 


Order individually by number, or in sets, 
from the G-E Apparatus Sales Office or 
Agent that serves you. Or write General 
Electric Company, Schenectady 5, N. Y. 


i GE NOVAatuy Lae | fLOODLignt @ 
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number of wires permitted within the 
conduit. 


tically all conduits are run in the open, 
Have I missed some exception which 
would permit greater conduit fill espe- 
cially on the shorter runs?—K.N, 


A There are no exceptions as yet, 
e except for control conductors, 
This question will undoubtedly be up 
for discussion at the next meeting of 
the National Electrical Code Commit- 
tee as a good many contractors are 
unconvinced of the value of the pres- 
ent ruling. Many feel that conduits 
smaller than % inch could be used to 
advantage.—G.R. 


Insulators 


We plan to wire an all metal 
building that will be used as 
a stone worker. This building is a 
rather long structure, so we plan to 
locate the service at the center and 
extend feeders both ways. To obtain 
maximum capacity for the feeders, we 
wish to use open wiring and would 
like to support them from steel beams 
located on twelve foot centers that 
support the roof structure. The local 
inspector ts asking for 44 foot spac- 
ing of supports but that seems rather 
unnecessary for 500,000 C.M. conduc- 
tors. We cannot find any permission 
in the Code for greater spacing but 
feel sure there must be some provision 
that we cannot find. We understand 
that by using wire racks and six inch 
spacing twelve foot supports would 
be O.K., but we wish to use insula- 
tors that space the conductors equi- 
distant from each other to reduce 
reactance. Can you supply the section 
containing the exception to this 44 foot 
rule?—R.G.E. 


A Section 3204 of the 1947 edi- 
e tion of the N. E. Code provides 
the exception you are looking for. 
This exception is as follows: “If cir- 
cuits of No. 8 or larger are run across 
open spaces where not liable to be 
disturbed, they may be supported at 
distances not greater than 15 feet if 
approved noncombustible, nonabsorp- 
tive insulating separators providing 
not less than 24 inch separation be- 
tween conductors are installed at in- 
tervals of not over 44 feet.” This ex- 
ception was not contained in the pre- 
vious code. However, several con- 
cerns have manufactured - insulators 
and spacers of this type for some time. 
—G.R. 


make such drastic restrictions om the 


This is especially true in 
the newer industrial plants where steel 
deck roof structure means that prac. 
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=|In the News 





IES Conference 
Held in Washington 


The industry-wide Planned Lighting 
program, and various technical papers 
on a wide range of lighting subjects, 
formed the basis for a crowded two- 
day conference held by the East Cen- 
tral Region, Illuminating Engineering 
Society on May 15-16 in Washington, 
D. C. Approximately 160 members 
and guests were registered for this 
meeting, sponsored by the Pittsburgh, 
Philadelphia, Baltimore and Capitai 
(Washington) Sections. of the Society. 

Regional Vice President Arthur A. 
Brainerd, Philadelphia Electric Com- 
pany, opened the two-day conference in 
a brief talk in which he outlined the 
aims and objectives of the conference. 
Gilbert S. Underwood, Supervising 
Architect for the Public Buildings Ad- 
ministration, Federal Works Agency, 
then presented a paper on the lighting 
of public buildings, especially Feder- 
ally-owned buildings. He stressed the 
importance of close cooperation be- 
tween illuminating engineers, color spe- 
cialists and architects. He said that the 
architect should be “the guiding spirit” 
in planning any public building, and in 
coordinating illumination, engineering 
and the work of the decorator. 

Joseph S. Schuchert, commercial 
sales manager for Duquesne Light 
Company, Pittsburgh, told the confer- 
ence about the Planned Lighting pro- 
gram being sponsored by the Edison 
Electric Institute, and to be partici- 
pated in by all segments of the lighting 
industry. He related the history of the 
program to date, and outlined its ob- 
jectives, its present status, and what it 
will mean to the lighting industry if all 
branches of the industry give it full 
support. Conceived more than a year 
ago, the program is planned “to pro- 
vide customers with modern lighting 
installations designed to serve eco- 
nomically and efficiently their specific 
living, working and selling needs,” he 
stated. Several companies are already 
using the basic idea, he said, and be- 
cause the plan is flexible and has merit, 
it can be adopted by manufacturers, 

distributors, electrical contractors and 
utilities on both a local and a national 
level. National groups have already 
Promised to support the program 
through promotional and advertising 
effort. The national promotional pro- 


gram includes an outline of markets, 
types of organization and suggested 
sales and promotional methods for each 
of the five major lighting markets— 
homes, stores, factories, schools and of- 
fices, it was pointed out. 

Walter Sturrock, General Electric 
Company, Nela Park, briefly summar- 
ized a paper on “Light for Comfortable 
Seeing,” prepared by Ward Harrison, 
General Electric Company, who was 
unable to attend the conference. This 
paper outlined the need for glare evalu- 
ation, and proposed an_ empirical 
formula for determining glare factor 
values. Glare factor tables for several 
types of luminaries, in various size 
rooms, and for several reflectance 
values of ceilings and side walls were 
presented with the paper, and their pos- 
sible value in determining comfortable 
seeing discussed. 

Harris Reinhardt, Sylvania Electric 
Products, Inc., discussed at length the 
efficiency characteristics of modern 
light sources, and illustrated his dis- 
cussion with a number of lantern slide 
charts, tables, and graphs. Included in 
his presentation was a comparison of 
the efficiency of ideal and actual light 
sources, lamp efficiency and overall 
efficiency, need for maintenance, and 
possible future improvements in light 
source efficiencies. 

A most interesting highlight of the 
conference was a demonstration of war- 
developed infra-red radiation applica- 
tions used by the Army, which was 


given by Oscar P. Cleaver, The Engi- 
neer Board, Fort Belvoir, Va. The 
demonstration included the “sniper- 
scope” rifles, and “snooper-scopes” 
through which an infra-red movie, 
projected on a screen concurrently 
with visible slides, could be viewed. 
Newly developed filters were dis- 
cussed, as well as various types of 
reflectors and reflecting materials for 
infra-red radiation. Much progress was 
made by the Armed Services in the 
study and application of infra-red dur- 
ing the war, Mr. Cleaver stated, and 
this was impressively evident from the 
data skpwn by slides covering informa- 
tion now being released to the public 
for the first time. 

A “Travelog of Lighting in the East 
Central Region” was presented by 
C. C. Shotwell, Philadelphia Electric 
Company. This included a slide 
round-up of outstanding and interest- 
ing lighting installations made through- 
out the area, with a brief summary de- 
scription of the lighting techniques 
and results on each job. 

In a talk on “Street and Highway 
Safety Lighting,” Warren H. Edman, 
manager of the Lighting Division, 
Line Material Company, summarized 
the objectives of President Truman’s 
Highway Safety Conference in the 
spring of 1946 and what has been ac- 
complished since. Statistics show the 
traffic fatality curve to be climbing, it 
was reported, and unless better engi- 
neering, including modern lighting is 














“They're from the Humane Society, boss. We'll have to stop usin’ moles to pull our conduits 


underground." 
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IT’S VERSATILE—Used for detecting and diagnosing trouble 
in nearly all types of electrical equipment including: motors, 
generators, transformers, switchboards, appliances, lighting 
circuits, meters and relays . . . practically everything 
electrical. 


IT’S EASY TO OPERATE—Simply make connections, turn 
the crank and take a direct reading. It's as simple to read as a 
voltmeter. Ratings up to 50 megohms, 500 volts. 
























IT’S CONVENIENT—Requires no external power supply, no 
adjustments, no batteries or replacement parts. DC test current 
is supplied by a self-contained hand-operated generator—an 
unfailing source, always ready for use. 


IT’S INSURANCE—Insulation testing with a “Megger”’ 
Tester is your first line of defense in electrical preventative 
maintenance . . . your protection against moisture and other 
enemies of electrical insulation ... a must in your struggle for 
uninterrupted electrical service. 





* Trademark Reg. U. S. Pat. Off. 





READ THIS BULLETIN . . . Here’s the ABC of the Midget 
“Megger” Insulation Tester, telling briefly and in com- 
mon sense language just what the Midget ‘Megger”’ 
Tester is, how itis used... AND... what it will do for 
you. Write for your copy of Bulletin 1785-EC today. 











ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET © PHILADELPHIA 7, PENNA, 
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Joe S. Schuchert, Duquesne 
Company, Pittsburgh, presented 
EEI-sponsored Planned Lighting pr 
gram to members and guests of 
Illuminating Engineering 5S 
East Central Regional Conference, 
held in Washington, D. C. in May, — 
incorporated in roads, the 1941 peak 
(all-time high) will soon be exceeded. 
Mr. Edman discussed ways to put the 
IES “Recommended Practice of Street 
and Highway Lighting” to work, this 
recommendation being recognized a§ 
the best known guide and authoritative 
publication available on this subject. 

Jack L. Kilpatrick, Silvray Lighting, 
Inc., gave a stimulating discussion on 
“What’s Wrong with Street and High- 
way Lighting?”’, and urged greater 
study of the problem of lighting for 
streets and highways, as well as greater 
use of the IES “Recommended Prac- 
tice” and any other data available on 
the subject when planning highway 
lighting installations. 

Stewart R. Williams, the Holophane 
Company, Inc., summarized new de- 
velopments in street and highway 
lighting up to the present. The light- 
ing tools are available, and it is up to 
the lighting specialists to point the way 
to their proper application in lighting 
America’s streets and highways and 
thus help to reduce traffic fatalities on 
these highways, he said. 

Lillian E. Eddy, Home Lighting 
Specialist for the General Electric 
Company, gave a very comprehensive 
report covering “Highlights in Resi- 
dential Lighting.” ‘We can whole- 
heartedly say there is much new in 
residential lighting,” she stated. “Fix- 
ture designers and manufacturers are 
rapidly turning out “packaged” equip- 
ment, that, in the hands of those un- 
familiar with lighting design and in 
the hands of the mechanic who does the 
installing, can turn out good lighting 
results,” she said. 

Lighting standards for the home, 
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How Easy! Squeeze—Slip into knockovt— 
Put cable thru—Tighten screw—That's all. 


iS hl 5a ea MMR ance eet ne 


SELL SLT LET NEED MRT ERE R RED EE TRIE 


el A He RS SANNA seni 


Easy to get. Easy to use. Now in quantity production. 


With an easy squeeze, 2020 slides into your !/2" knockout, and snaps 
into its hold-fast position. For new or old work, inside or outside 
the box. Working from the inside, you can connect your cables 
with no damage to the surrounding surfaces. 


These Underwriters Laboratories Approved, inexpensive T&B 2020 
Connectors take a wide range of non-metallic cable sizes, 14-2 to 
10-3; 2-wire or 3-wire cables. 


Carried in stock by Electrical Wholesalers through whose service 


organizations, all T&B products are distributed exclusively. 
* Patent Pending 


The Thomas & Betts Co. 


INCORPORATED 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ELIZABETH |, NEW JERSEY In Canada: Thomas & Betts Ltd., Montreal 
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plan Yo buy your.. 
CHAMPION Lamps 





The makers of CHAMPION Fluorescent and Incandescent Lamps 
recommend that you buy electric lamps in the same proved 
efficient and economical way that you buy other supplies — 
from the local electrical or industrial distributor who is familiar 
with your needs, is in constant touch with you, is able to serve 
you promptly and intelligently. 


Champion Lamps are manufactured and distributed to provide 
high quality, low cost industrial light. The Champion Lamp 
Works specializes in industrial lamp applications and maintains 
trained lighting experts in the field to give you reliable, un- 
biased counsel on the right lamps and lighting for every part 
of your plant and offices. 


It’s to your advantage to standardize on Champion Lamps and 
get them from your local Champion distributor. 











CHAMPION LAMP WORKS © 


L Aa Massachusetts 
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Taking active part in first day’s ses. 
sion of the East Central Regional Con. 
ference, IES, Washington, D. C. on 
May 15-16, were: Oscar P. Cleaver, 
The Engineer Board, Fort Belvoir, 
Va.; Harris Reinhardt, Sylvania Elec. 
tric Products, Inc., Ipswich, Mass.; 
C. C. Shotwell, Philadelphia Electric 
Co., Philadelphia, Pa.; and Leo P. 
Moran, Westinghouse Electric Corp., 
Philadelphia, Pa. 


architectural lighting were discussed 
in detail. Architectural lighting trends 
covered included valance lighting, cove 
lighting, soffit lights and recessed panel 
lighting, bay window and niche light- 
ing, bookcase and cupboard lighting, 
mantle lighting, down lights and furni- 
ture lighting. Types of equipment for 
each application and proper methods 
for locating and installing were out- 
lined in each case. Summing up, Miss 
Eddy cautioned “a finely planned mod- 
ern residential lighting system requires 
the coordinated work of the architect, 
the decorator and the lighting spe- 
cialist. The perfect modern home light- 
ing job begins on the architect’s draft- 
ing board and is only finished whea the 
last piece of furniture has been moved 
into the house and the last portable 
lamp put in place.” 

Myrtle Fahsbender, Director of 
Residential Lighting for the Westing- 
house Lamp Division, told the confer- 
ence there are two certification pro- 
grams in the field of home lighting—a 
certified lamp (portable) program and 
a certified fixture program. In a papet 
on “What’s Ahead in Certified Home 
Lighting Equipment,” Miss Fahs- 
bender described the two certification 
programs and outlined the individual 
specifications for the various types 0! 
lamps. “Over one hundred portable 
lamp manufacturers are now members 
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Another WAA Bargain in Electrical Material 


m= A huge stock of flexible metallic above offices or visit your Customer 
tubing and conduit will be offered on Service Center for complete informa- 
competitive sealed bid. tion on this sale. Ask the Regional 
Offices to place your name on their 


= The offering consists of a variety of 
mailing lists for offerings of this type 


sizes of flexible brass and aluminum 


tubing and flexible steel conduit for equipment. 
use wherever protection of cable or 
es = EXPORTERS! 

wire is essential. 

. ; ; Your business is solicited. Much ma- 
m@ Large inventories are held in the tatiel whick is surphe in the United 
following Regional Offices: Cincinnati States is urgently needed or is readily 
— Philadelphia — Boston — Detroit — salable in other countries. Watch 
Cleveland—Chicago— Kansas City— for other offerings; many of them 
New York—St. Louis. Write any of the may be of interest to your clients. 

OFFICE OF GENERAL DISPOSAL gta 


WAR ASSETS ADMINISTRATION 





Offices located at: Atlanta » Birmingham « Boston « Charlotte * Chicago + Cincinnati + Cleveland 
Denver + Detroit - Grand Prairie, Tex. - Helena « Houston.- Jacksonville - Kansas City, Mo. 
Little Rock « Los Angeles « Louisville * Minneapolis » Nashville » New Orleans * New York « Omaha - Philadelphia 

Portland, Ore. * Richmond « Salt Lake City » St. Louis * San Antonio « San Francisco » Seattle + Spokane + Tulsa 1219 
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Commutators/ 


DISTRIBUTORS 
CARRYING STOCK AVAILABLE 


INSULATION FROM STO CK. ee 


& WIRES INC. 


3435 Chouteau Ave. REPAIR SHOP Ss. ee NOTE 


St. Louis 3, Missouri 


25 W. Broadway A FACTOR OF PARAMOUNT 
New York 7, N.Y. IMPORTANCE WHEN PROMPT 


30 Trowbridge Ave. 
Detroit 2, Michigan SERVICE IS ESSENTIAL 


1040 Tremont St. 
































































Sgt. David Cohn demonstrates “Sniper. 


Boston 2, Mass. scope”, army rifle equipped with y 

289 Si St. N.W infra-red attachment, for Oscar P, 

ror sAPSOR OF. TN. VV. Cleaver, both of The Engineer Board, ‘ \ 
tlanta 3, Georgia Fort Belvoir, Va., as part of Mr, . 

317 N. Main St. Cleaver’s talk on infra-red light appli- 


cations before the IES East Central 
Regional Conference, Washington, 
D. C., on May 15-16, 1947. 


Houston 2, Texas 





TRI-STATE SUPPLY 
CORPORATION 


318 Occidental Ave. 
Seattle, Washington 


544 S. San Pedro St. 
Los Angeles, California 


of the Certified Lamp Makers,” she 
said and “Seventeen leading residential 
lighting fixture manufacturers (mem- 
bership of the American Home Light- 
ing Institute) are determined to raise 
their sights to a level never before 
attempted or achieved.” Lantern slides 








554 Bryant St. iving technical data and sample floor 
San Francisco, Calif. FOR PROMPT SERVICE ne table lamps ak used. ‘ 
cuties CONTACT YOUR NEAREST The “Economics and Maintenance of 
Industrial Lighting Systems” was pre- 
GENERAL “PARTS DISTRIBUTOR sented by Walter Sturrock, General 
& SUPPLY CO. Electric Company, Nela Park. This 
618-620 Third Ave. SEND IN OLD CORES OF paper included a cost analysis of eight 
Minneapolis, Minn. BOLT OR NUT TYPE industrial lighting systems designed to 


provide 50 footcandles in an 8,000 sq. 


CONSTRUCTION FOR REFILL ft. area. Four of the systems used 








Snes Ripoesentniiies Saly standard fluorescent lamp sources, two 
used mercury vapor, one used combi- 
MANUFACTURERS SPECIAL SIZES CAN BE nation mercury vapor and incandes- 


SPECIALTIES, INC. MADE FROM YOUR SAMPLES cent, and one used incandescent. Both 


312 E. Wisconsin Ave. single-shift and two-shift operations 
Milwaukee 2, Wis. OR SKETCHES were covered by the report. The 


straight mercury lighting systems were 


A. J. ELLIS CO. SEND FOR OUR CATALOG the least expensive, both initially and 
20 E. Jackson Blvd. LISTING COMPLETE DIMENSIONS on an over-all basis, according to the 


Chicago 4, Illinois study, with combination mercury- 
, OF ALL TYPES OF COMMUTATORS incandescent lower in cost than either 
the incandescent alone or any of the 
fluorescent systems. Supplementing 
the cost analysis study was a table in- 
dicating “Months Between Cleaning of 
Luminaires for Optimum Economy,” 
using variables for cost per luminaire 


KwoopCom MUTA DR a 
Shite 











accumulation. 

“The term candles and brightness 
are not as useful as they formerly 
were,” said George Ainsworth, New 
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Junior's old gent is a busy man. 


He has to have plenty of “know-how” 


to keep on top of his job. 


Sometimes it takes home-work to keep 
abreast of things and right now he’s read- 
ing this issue of this McGraw-Hill maga- 
zine—the one you are holding in your hand. 


Obviously, he’s not looking for glatnour, 
amusement, or entertainment. He és strictly 


on the make for ideas. 


He wants to know what the other fellow 











is doing — what’s new in methods and 


processes that will help him do a better job. 


He’s an avid reader of the ad-pages as 
well as the editorial content. The adver- 
tisements along industry's shopping street 
give him an opportunity to inspect the 
products and services of America’s leading 
manufacturers — and he examines them 


with an eye to what they can do for him. 


Yes — Junior’s old gent is a busy man. 
But he never misses a trick! 


To keep in touch with the parade «-- read the 
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NEW PAIGE ‘50 
CONNECTOR 


| \e 


TWO SIMPLE STEPS 
WITHOUT TOOLS 


‘That's alf there's to it... when you use this safe, sure, simple connector! 
The few seconds operation requires just a press of the thumb to snap the 
Paige into position—push the cable through and it's there to stay, 
without lock nuts or screws. For removal you just press connector together 
with pliers and draw through knock-out of box. It's foolproof, economical 
and practical, made of .025 gauge spring steel, plated agains! corrosion. 
Designed to fit cable sizes: 14-2, 12-2, 12-3, 10-2. 


Saves Time+ Saves Work+ Saves Money 


At your local jobber or write to nearest Paige Representative 


Paige Electrical Products Corp., One North La Salle St., Chicago 2, Illinois 
A & S Equipment Company 4 West Roy Street, Seattle, Washington 
Kenenth Anderson Co. 412 Seaton Street, Los Angeles 13, California 
F. M. Nicholas Co. 1123 Harrison Street, San Francisco 3, California 
D. H. Sluman & Company 110 West 13th Avenue, Denver 4, Colorado 
Dan R. Schwab 89 South 10th Street, Minneapolis 2, Minnesota 
William B. Terry Organizations, Inc. 618 W. 26th St., Kunsas City 8, Mo. 
NuRo Company 414 Houston Building, San Antonio, Texas 
W. H. Berry, Jr. 88 Pryor Street, S. W., Atlanta 3, Georgia 
Charles Poey 153-31 41st Avenue, Flushing, Lt. I., New York 
H. B. Fitzwilliam 444 New Center Building, Detroit 2, Michigan 


Manufactured by 
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Tom Coghlan, illuminating engineer 
for Public Buildings Administration, 
FWA, Washington, D. C., chats with 


F. W. Wakefield Brass Company’s - 


Washington representative, Charley 
“Senator” Robison, during the con- 
ference of the East Central Region, 


IES, in Washington on May 15-16, 


1947. 


York City, in discussing “The Chang- 
ing Center of Interest in I!]umination.” 
Mr. Ainsyorth said, “As we approach 
the better kind of lighting, we require a 
technique that directly appraises visual 
conditions. Footcandlism is an indirect 
method of appraisal that evolved from 
the primitive candle and lamp sources 
of light.” 
Willard Allphin, Sylvania Electric 
Products, Inc., discussed “Brightness 
Engineering Applied to School and 
Office Lighting,” and presented bright- 
ness data from existing installations. 
Samuel G. Hibben, Director of 
Lighting Research, Westinghouse 
Lamp Division, Bloomfield, N. J., was 
guest speaker at the dinner banquet, 
held at the end of the first day’s ses- 
sion. Mr. Hibben gave the interest- 
ing history of lighting in the White 
House and illustrated his talk with a 
wide variety of lantern slides. His 
presentation included the lighting in 
many rooms and areas of the White 
House not usually seen by the public, 
A color film by DuPont on “Color 
Conditioning” was shown. 
A “Planned Lighting Sales Forum,” 


participated in by representatives from ° 


electric utilities, electrical wholesalers, 


lighting equipment manufacturers, elec- . 


trical dealers and electrical contractors 
ended the two-day conference. 
Chairmen for the four morning and 
afternoon sessions were: Leo H. 
Cleary, Chairman, Capital Section; 
Leo Moran, Chairman, Philadelphia 
Section; Lucien Kight, Chairman, 
Pittsburgh Section, and P. M. Wood, 
Chairman, Baltimore Chapter. Albert 
A. Fox, Office of Housing Expediter, 
Washington, D. C., was chairman of 
the General Conference Committee, 
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New Law Bans Closed 
Shop, Boycotts 


The Taft-Hartley labor bill became 
the law of the land on June 23 when 
the Senate overrode a Truman veto, 
68-25, after a 331-83 vote by the House. 
But the full impact of this first peace- 
time change in federal labor policy 
since the Wagner Act was passed in 
1935 won’t be known for at least a 
year. Until July 1, 1948, various parts 
of the law will take effect at different 
times. 

Government injunctive procedure for 

coping with “national emergencies” 

such as a coal strike and, conceivably, 
a power shutdown over a large area 
became effective immediately. Also 
stopped immediately is the making of 
a contract calling‘for (1) the auto- 
matic checkoff of union dues or (2) 
employer contributions to a union- 
controlled welfare fund. Suits may 
now be filed for damages resulting 
from contract violations, jurisdictional 
disputes or secondary boycotts. 

Not effective until August 22 are 
the broad functions of the enlarged 
NLRB. This includes bringing of un- 
fair, labor practices against unions; 
the 60-day notice of contract changes 
or termination; the filing of financial 
statements by unions and non-commu- 
nist affidavits by union officials; the 
closed shop ban; denial of bargaining 
privileges to supervisors; and the va- 
tious new NLRB elections. 

Closed shop agreements signed be- 
tween June 23 and August 22 cannot 
run for more than a year. Others pre- 
viously in effect cannot be renewed 
when the existing agreement expires. 

Existing welfare funds which went 
into effect after January 1, 1946, must 
conform to the new limitations when 
the agreement expires, but not later 
than July 1, 1948. 

Technically, NLRB will still func- 
tion under the Wagner Act until Au- 
gust 22, but it’s inconceivable that it 
would press for enforcement of any 
existing or new decisions which con- 
flict with the Taft-Hartley provisions. 


New NISA Chapters 


Four new chapters have been added 
to the rapidly growing roster of the 
National Industrial Service Associa- 
tion. A Midwestern Chapter was 
Organized May 9th in Omaha, Ne- 
braska; an Indiana Chapter on May 15 
in Indianapolis and an organizational 


session was held in Philadelphia. 


Members in the Cleveland area met 
June 21 to form the fourth new group. 
Officers of the Midwestern Chapter 


YOU HAVE HEARD THE 
EXPRESSION: 





118 E. FIRST ST, 


A Complete Line of 
Knife Blade & Ferrule 


Types Gives You... 


FUSE rvice You 


Can Depend Upon 





JAMESTOWN, N. Y.. 
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RELIANCE sine switcnes 





Model "W" 


Completely automatic 
- . » extremely simple, 
compact, economical 
- . . three types cover 
practically every re- 
quirement .. . 








ASTRONOMIC 
TIME SWITCH 


¢ The Model “W” Astro- 
nomic types are particu- 
larly popular for advertis- 
ing illumination. The “on” 
operation changes daily to 
correspond with local sun- 
set time, eliminating the 
necessity of resetting the 
dial as the days become 
longer or shorter. 











AMERICA'S RELIABLE 
24 hour-a-day GUARDIANS 


RELIANCE Time Switches have proved their dependability. They give com- 
plete and reliable service under many varied. conditions—a factor of paramount 
importance when constant good service is essential. Send for catalog and 


price sheets for complete details. 


RELIANCE AUTOMATIC LIGHTING CO. 


1907 MEAD STREET 





RACINE, WISCONSIN 











assures clean, accurate 


Con, be. Set 8, Ser 
ers: A Age ‘ee, 
and 1% as - 


Kennadrills save time and labor drilling holes in all types 
of masonry—because their cutting edge is Kennametal 
cemented carbide—the metal that is far harder and 
more durable than tool steel. No starting punch needed 
—Kennametal tip takes hold readily, drills fast, stays 
sharp under heat and abrasion of cutting. Design 






at Available in following di- 
’ , 


%" 4", K%", > lege 1%", 1%", 


Distributors Wanted 
KENNAMETAL Die., cLatrose, Pa. 


KENNADRILLS 


DRILL MASONRY FASTER, CHEAPER, EASIER 
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are: Chairman—M. F. Zack, Zack 
Brothers Electric Co., Mason City, 
Iowa; vice-chairman—W. H. Guthrie, 
Omaha Electric Works, Omaha, Ne. 
braska; secretary-treasurer—C. J, Mil. 
ler, H. W. Miller Electric Co., Omaha. 

The official family of the Indiana 
Chapter includes: Chairman—R, A. 
Scherer, Scherer Electric Co., Indian- 
apolis; vice-chairman—E,. E, Fuhr. 
man, Wayne Electric Co. Fort 
Wayne; secretary—F. L. Meier, Meier 
Electric & Machine Co., Indianapolis; 
treasurer—C. W. Nunn, Swanson- 
Nunn Electric, Evansville. 


New York State , 
Contractors Meet 


Interdependence of all branches of 
the electrical industry was the key- 
note of the 48th annual convention, 
attended by 250 electrical contractors 


- and guests, of the New York State 


Association of Electrical Contractors 
& Dealers, Inc., held at Saranac Inn, 
New York June 10-15. 

Greater cooperation among the va- 
rious branches of the electrical indus- 
try was the theme of the opening ad- 
dress by Ray W. Mitchell, Wipperman 
& Mitchell, Inc., Buffalo, and presi- 
dent of the Association. A. Lincoln 
Bush, chairman of the board of the 
Association and president of Belmont 
Electric Co., New York, presided. 

The wholesalers, manufacturers and 
utilities viewpoints of interdependence 
were expressed by H. C. Calahan, 
commercial vice president, General 
Electric Supply Corp., New York; 
N. J. MacDonald, vice president, 
Thomas & Betts Co., Inc., Elizabeth, 
N. J.; and E. A. Brand, district com- 
mercial manager, Buffalo Niagara 
Electric Corp., Buffalo, respectively. 

Harris E. Dexter, vice president, 
Central Hudson Gas & Electric Corp., 
Poughkeepsie, outlined the Electrical 
Living Program developed by EEL. 
He showed. the symbol that has been 
adopted to promote the electrical liv- 
ing theme and urged all contractors 
to use it on their letterheads, trucks 
and in their advertising. He also said 
that EEI has prepared a 32-page book- 
let featuring everything that goes into 
the modern home in the way of elec- 
trical equipment, which will be ready 
for distribution shortly. 

At the evening meeting Frank E. 
Watts, executive assistant of Farm 
Journal gave facts and figures on the 
tremendous farm market and pointed 
out the many opportunities for elec- 
trical contractors in New York State. 
He concluded his talk by showing the 
motion picture “Singing Wires”. 
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How the contractors could get their 
share of the planned lighting market 
was discussed by J. T. Coatsworth, 
commercial director, Edison’ Electric 
Institute, New York, at the Thursday 
morning session, presided over by Ray 
W. Mitchell. “Interdependence—The 
Part of the Chain Distributor” was 
presented by Roy L. Brown, district 
manager, Westinghouse Electric Corp., 
New York, and the contractors view- 
point of interdependence was discussed 
by A. Lincoln Bush, vice president, 
National Electrical Contractors As- 
sociation and chairman, Joint Industry 
Board of the Electrical Industry of 
New York. 

The adequate wiring story was told 
by P. E. McCaughey, manager, Na- 
tional Adequate Wiring Bureau, New 
~York. He urged the contractors to 
set up local adequate wiring bureaus 
in their cities and showed the step by 
step procedure involved. 

Mr. Bush presided at the Friday 
morning session. The viewpoint of 
the independent wholesaler was dis- 
cussed by E, A. Jones, president, Ha- 
vens Electric Co., Albany. 

Louis Freund, chairman, Vocational 
and Apprenticeship Committee, Joint 
Industry Board of the Electrical In- 
dustry of New York, discussed time 
saving tools and methods, and told of 
the plan adopted in New York City to 
encourage employees to submit ideas 
for shorter and improved methods of 
doing work. 

“The Heat Pump and Its Possibili- 
ties—Electric House Heating” was 
presented by W. A. Turnbull, power 
engineer, New York State Electric & 
Gas Corp., Binghamton. The changes 
in the 1947 Electrical Code were dis- 
cussed by J. D. Lynett, superintendent, 
Bureau of Electricity, New York 
Board of Fire Underwriters. J. D. 
Drohan, eastern district sales man- 
ager, Wire and Cable Division, and 
H. Cluver, eastern district engineer, 
U. S. Rubber Company, New York, 
talked on “Aluminum as a Conductor 
of Electricity.” 


3-Day Week For 
Chicago Builders 


Effective June 2nd, building con- 
struction in Chicago went on a com- 
pulsory, rigid, five-day week. The 
move was made to cut construction 
costs and spur new building, according 
to H. Mayme Stanton, executive sec- 
retary of the Building Construction 
Employers Association. By eliminat- 
ing Saturday work, which carries a 
double-time rate, labor costs can be 
reduced about 16% percent, Stanton re- 











FULLMAN 


¥ 


PRODUCTS 


FLOOR BOXt 
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Small Items — Big Savers 


Latrobe products are definitely on the side of economy 
and you can recommend them for every industrial, 
commercial and residential requirement with assur- 
ance that they will serve better and accomplish a big 
saving in time and labor for installing. 





No. 470 “Latrobe” 


Pipe or Conduit Hanger 


Quickly installed. Nothing bet- 
ter—for hanging Pipe or conduit 
YA", Aw to 1” to steel beams up 
to ¥%” thick. 





No. 252-R Floor Box 
Iron adjustable frame quickly 
adjusted to bring top of box 
level with floor. Made in 2, 3, 
and 4-gang type. 





Bull Dog 


Insulator Support 


Requires minimum of time for 
installation — always depend- 
able. For fastening porcelain or 
glass insulators to exposed 
wood work, 


No. 110 “Latrobe"™ 


Watertight Box 


Iron box body, 31/2” round brass 
cover plate. Cut shows how 
aoe — ro. ome — 7” 
i e opening op oO 
box body. 





No. 284 Nozzle with 
No. 200 Cover Plate 


Most compact fitting on the mar- 
ket. 1" or %” brass pipe ex- 
tension. 





99 


Keystone Fish Wire 


High grade flat steel wire. 
Packed in coils from 100 ft. up. 
Ten sizes. 


LATROBE . . . PENNSYLVANIA 
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153 























Now 
Better 
Deliveries 


on COMMUTATORS 


There is a Pick Up’ stock near you — 


Boston - Chicago - Cincinnati - Cleveland - Los Angeles 
Minneapolis - Miami, Fla. - Mobile, Ala. - Newark, N. J. 
Oklahoma City - Philadelphia - Portland, Ore. - San Francisco 
. Seattle, Wash. 
—another way to help serve you. 
Contact us for Firms’ name carrying stock in the above cities. 


THE TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. TOLEDO 6, OHIO 


CW Varel tit; 


to serve you 


TOLEDO: HOMER: HILLSDALE 

















To meet the 1947 Code requirements, 


SALI INSULATING BUSHINGS 





Code Sections: 
_ 


3736-b 
2313 
2339 
3008 
3009 
3711-c 


© Strong, tough, resilient @ Accurately machined 


@ Provide continuing insu- @ Complete range of sizes 


lation at vulnerabl 
ee ee ee @ Order from your favorite 


aba ly house 
@ Eliminate grounds, shorts Sam aatilanees 
and trouble If you are not already using 


Sali Bushings, write for free 
sample. 


MAN U FA CTU RING CO. ctevetano, onto 
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vealed. Although workers like to 
work the sixth day because of the pay 
increase, union leaders have decided 
that keeping building construction at 
a high level is of more benefit to their 
members. 

Both builders and union leaders are 
of the opinion that a high construction 
volume can be obtained only if costs 
are reduced according to Stanton and 
Earl J. McMahon, secretary-treasurer 
of the Chicago Building and Con- 
struction Trades Council (A.F. of L.), 
Many large building projects, previ- 
ously deferred because of costs, are 
now expected to be started. 

Insofar as electrical contractors are 


-concerned, this new ruling will have 


little effect. Approximately 80 percent 
of the electrical work in the Chicago 
area is in existing buildings where 
change-over and cut-overs must be 
made on Saturday or Sunday when 
the plants are not in operation. Where 
new construction is concerned, how- 
ever, the electrical contractors and 
union will adhere to the five-day week. 


Volheye Heads IAEI 


New president of the International 
Association of Electrical Inspectors is 
W. R. Volheye of Portland, Oregon. 
At present he is chief electrical and 
safety inspector, Bureau of Labor, 
State of Oregon. 

With the exception of one year, Mr. 
Volheye has been actively engaged in 
the electrical industry since 1906 when 
he began his apprenticeship with the 
Claggett Electric Company of Oregon. 
Much of his experience was in the 
electrical construction field where he 
served as journeyman electrician, shop 
and job foreman and superintendent 
for various companies. In 1934 he was 
supervisor in charge of rewiring 83 
schools in the Portland district. 

On June 1, 1935, Mr. Volheye was 
employed by the State of Oregon as 
an electrical inspector and was made 
chief inspector nine months later. He 
served as director of apprenticeship 
for the State of Oregon in 1944 and 
part of 1945. The new IAEI president 
joined the Northwestern section as a 
member in 1935, served as its presi- 
dent in 1942-43, was first vice-presi- 
dent of the international association 
last year. 

Other international officers elected 
to serve with Mr. Volheye are: first 
vice-president—J. G. Fisher, Jackson, 
Miss.; second vice-president—Charles 
A. Ward, Paterson, N. J.; third vice- 
president—John E. Wise, Madison, 
Wis.; fourth vice-president—Arthur 
C. Veit, Los Angeles, California. 
Victor H. Tousley, Chicago, was re- 
elected secretary-treasurer. 
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Construction 
For 1947 


Building has flattened out much 
sooner than expected. New expendi- 
tures for construction this year will 
total about $12 billion, instead of the 
$15 billion which had been expected 
last winter, according to Ewan Clague, 
Commissioner of Labor Statistics. 

Although 1947 will be one of the 
best construction years in history, both 
housing and non-residential construc- 
tion are lagging’, by at least one-fourth 
behind previous expectations. 

The number of permanent dwellings 
placed under construction thi§ year is 
now expected to exceed last year’s per- 
formance by only about 55,000. 

“Building costs, higher than had 
been expected, were the most important 
single factor in putting a brake on the 
construction pace,” reports Commis- 
sioner Clague. “The cost spiral, ac- 
cording to present indications, has now 
spent itself, and prices should tend 
moderately downward. A continued 
record-breaking volume of housing is 
still urgently needed in this country. 
The demand is mostly for more lower- 
cost and rental housing than we have 
been getting in the past year.” 

Construction gained in May, but 
only seasonally. Total dollar volume 
rose 10 percent over April to $1.1 bil- 
lion, according to preliminary BLS 
estimates. Gains over the month were 
larger than usual in highway and pub- 
lic utility construction, but less in pri- 
vate residential building. In the non- 
residential field, commercial building 
showed a slight upturn for the first 
time since it began to fall off almost 
a year ago, but industrial construc- 
tion continued the downtrend which 
began last fall. 

The spring rise in housing starts 
levelled off in May. Permanent dwell- 
ings placed under construction totalled 
69,000 units, virtually the same as in 
April, according to preliminary BLS 
estimates based on the revised series 
now being issued.. It appears likely 
that April and May will prove to be 
the peak months for housing starts 
this year, as they were last year. Com- 
pletions of permanent dwellings were 
estimated at about 60,000 in May, or 
about 2,000 more than in March. 


Wiring 
Devices 


The upward production trend of 
four out of five critical electrical wir- 
ing devices shows a general levelling 
off during April, May and June, ac- 
cording to manufacturers’ monthly re- 
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GEDNEY 
FITTINGS 
oo FIT! 


Do a good job 
ooo FASTER! 





























ASK YOUR WHOLESALER! 


Every electrician and contractor worth 
his salt watches the little things—like 
fittings . . . because they figure BIG on 
wiring jobs done right! That’s the rea- 
son for GEDNEY care in turning out 
fittings that help you come out “on top”. 


% HIGH GRADE MALLEABLE IRON 
%& SMOOTH FINISH—INSIDE AND OUT 
% CLEAN ACCURATE THREADING 


% EVERY ITEM CAREFULLY INSPECTED 


Conveniently packaged and clearly la- 
beled for instant selection of the proper 
size and type for your job. UL ap- 
proved. Look for the familiar box with 
the all-over GEDNEY trademark pat- 
tern and sturdy metal edges. — 


WRITE FOR COMPLETE GEDNEY 
CATALOG 
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SYV7ZRON 


DEPENDABLE 


ELECTRIC 
HAMMERS 




























Only ONE working part—the PISTON! 


Save Money and Time 


Drilling, Cutting and 
Chipping in Concrete 
and Masonry 


Write for illustrated folder 


SYNTRON CO. 3 
690 Lexington, Homer City, Pa. 3600 BLOWS PER MINUTE 















































The SIMPLET Line of Vaportite 
Fixtures and Fittings has been 
carefully designed to permit 
universal application. 





Xe aR ge 


There are 28 types and sizes 
of fixtures each of which is 
furnished for either 2” or 
%" conduit. Developed 
through many years of ex- 
perience in this specialized 
field, Vaportites will exceed 
the most. rigid specifications 
encountered on the toughest 
of jobs where perfect seal- 
ing is essential. 


Write today for descriptive 
information and prices. 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue ° Chicago 51, illinois 
112 Charlton Street . New York 14, N. Y. 








ports to the Office of the Housing 
Expediter. 

Production of connectors continues 
its rapid advance. Convenience re. 
ceptacle production in April showed 
no increases, while toggle switch, lamp 
holder and box production rose slightly 
over March. May and June production 
increases are anticipated for connec- 
tors, toggle switches and convenience 
receptacles, but decreases are expected 
for lampholders and outlet, switch and 
receptacle boxes. 

Output of all items except lamp- 
holders is still short of national require- 
ments. With regard to lampholders, 
however, certain types, such as pull 
chain aftd keyless porcelain, continue 
to be scarce. 

Shortages of raw materials continue 
to be the prime factor restricting pro- 
duction of electrical wiring devices. 
Specifically mentioned by manufactur- 
ers were shortages of steel, phenolic 
resin molding compounds and com- , 
ponents such as screws. 

Actual and estimated production of 
the critical electrical wiring devices, 
April through June, tabulated from 
manufacturers’ monthly reports, is 
shown below: 





April May June 
* Devices* (Actual) (Estimated) (Scheduled) 
(in millions of units) 
Toggle Switches 5.4 6.0 6.6 
Convenie co om 5.7 6.3 6.9 
es 
Boeke Lanephe ders, 14.5 16.7 16.6 
Lamp Receptacles 
Medium Screw Base) 
Outlet, Switch and 11.1 11.2 11,1 
Receptacle Boxes 
Box Connectors for 13.2 13.8 14.0 
Metallic Sheathed 
(“BX”) and Non- 
metallic-sheathed 
(‘‘Romex”’) cable 
“Suitable for residential use. 








Attending the Foremen’s meeting of 
the New England Chapter of NISA in 
Boston recently were (L. to R.): 
Ernest Bogusch, Joseph Calhoun, 
Henry Nolte and Paul Leicht, all of 
Empire Electrical Co., Cambridge, 
Mass. 
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Homeward bound after attending 
Foremen’s Meeting sponsored by New 
England Chapter, NISA, in Boston, are 
(L. to R.): Arthur Feiley, Walco 
Products, Providence, R. I.; Maurice 
Hickey and Oliver Parker, Shepard 
and Parker Co., Fitchburg, Mass. 





Railway Signal 
Equipment 


Manufacturers of railway signal 
equipment saw a half billion dollars 
worth of business coming their way 
when the Interstate Commerce Com- 
mission recently ordered railroads to 
expand signal systems on trackage 
carrying high speed traffic. 

All Class I, switching and terminal 
railroads are required by the order to 
install on lines over which any pas- 
senger train is operated at a speed of 
60 or more miles per hour, or any 
freight at a speed of 50 or more mph, 
an automatic block signal system which 
will conform to the rules, standards 
and instructions outlined by the com- 
mission in a 1939 order. 

Six representative railroads submit- 
ted cost figures for installation of the 
various types of equipment. Aver- 
aged out, the estimates for automatic 
block signals approximated $6,000 per 
mile of track for single and $4,000 
per mile of track for multiple track. 

Installation costs for automatic block 
signals with intermittent inductive 
train control ranged from $400 to $700 


‘per mile in addition to the cost of 


the automatic block system, plus $2,000 
to $2,300 per locomotive. 

Block systems with continuous cab 
Signals were estimated to cost $5,000 
per mile (single track), and $4,000 
per mile (multiple track) plus cost 
of block system plus $2,260 per locos 
motive. 

Block systems with continuous auto- 
matic speed control (multiple track) 
were estimated at $3,000 per mile, 
plus the costs of the block and $5,000 
per locomotive. 








| eeomakes it easy to by-pass existing pipes and 


| 
| 


| wiring, get extra-smooth jobs, says this user... 


| 





“On a recent conduit installation of 


ours there were many instances where . 


three or four conduits ran side by side. 
And when an obstacle had to be by- 
passed, it was absolutely necessary 
that all pipes have equal bends. 

‘““We were assured these necessarily 
perfect bends for all conduits by using 
a GREENLEE Hydraulic Bender,” says 
Mr. P. W. Collins of Collins Electric 
Company, Inc., Springfield, Mass. 

‘Yes, we prefer the GREENLEE for 
the better finished job it helps us 
make and the way it eliminates wasted 
materials, reduces working time,’’ he 
continues. 


You, too, will find real advantage 


in the “‘hetter appearance’”’ and simpli- 


. fication. the GREENLEE helps bring to - 


conduit work as well as the labor- 
savings which owners report running 
as high as 60% to 70%. 


One-man-operated, the GREENLEE 
quickly makes smooth, accurate bends 
in pipe up to 4%", rigid and thin-wall 
conduit, tubing, bus-bars. Compact, 
portable, easy to set up and operate. 


Get complete facts now 
on GREENLEE Hydraulic » 
and Hand Benders. Write’ =#= 
Greenlee Tool Co., Divi-; — 
sion of Greenlee Bros. & | ag 
Co., 1747 Columbia Ave-| =*"4 
nue, Rockford, Illinois. | 








GREENLEE 


SC 





OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders ¢ JoistBorers « 


Cable Pullers 


e Radio Chassis Punches ¢ Pipe Pushers 
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CHANGES- 


QUICK and EASY! 





Change BOXES 


without disturbing Conduit! 





Change CONDUIT 


Use Thin-Wall with same boxes! 


Only Kondu gives you these 
time-saving features. Every 
Kondu fitting is a union — 
and takes any kind of con- 
duit, at any outlet. Kondu 
fittings hold permanently 
tight . . . vibration-proof. 


Practically unbreakable. 
Write for catalog. 


KONDU CORPORATION 


Erie, Pa. 
KONDU MFG. CO. LTD., Preston, Ontario 








Power Factor 


W. C. King, sales engineer and au- 
thor of “Power Factor in Your Plant,” 
has turned out a technical handbook 
that is not only easy to read but readily 
understood. The book, written for 
practical maintenance engineers, is pre- 
sented in an easy and conversational, 
yet factual and hard-hitting manner. 
Commonly-asked, down-to-earth ques- 
tions take the place of formal chapter 
headings, and the answers, in the words 
of one chief electrician, “are in plain 
English and skip the fancy mathema- 
tics.” Typical questions discussed in- 
clude : “How do I determine the Power 
Factor in my plant?” “What effect 
does Power Factor have on Voltage 
Drop?” “For what types of drives are 
Synchronous Motors?”, “Does it cost 
more to run a Synchronous Motor 
than an Induction?”’, “Will it be 
cheaper to improve my Power Factor 
or put in another feeder ?” and “What’s 
inside one of these Capacitor Units ?” 

In addition to supplemental charts, 
tables, graphs, diagrams and photo- 
graphs, a list of recommended maga- 
zine articles on related subjects is in- 
cluded for the reader’s information. 
The book, measuring 6-by-9 inches, 
contains 208 pages and sells for $3. 
Published by Cornell-Dubilier Corpo- 
ration, South Plainfield, New Jersey. 


DATES AHEAD 


First Annual Store Modernization Show— 
Grand Central Palace, New York, N. Y., 
July 7-12. 

Illuminating Engineering Society—Annual 
convention, New Orleans, La., Sept- 
ember 5-10. 

National Electrical Contractors Associa- 
tion—Annual meeting, Palace Hotel, 
San Francisco, Calif., September 8-10. 

Illuminating Engineering Society—Tech- 
nical Conference, Roosevelt Hotel, New 
Orleans, La., September 15-19. 

International Association of Electrical In- 
spectors—Northwestern Section, Eugene 
Hotel, Eugene, Ore., Sept. 22-24; South- 
western Section, Mission Inn, Riverside, 
Calif., September 29-October 1; West- 
ern Section, Mount Royal Hotel, Mon- 
treal, Quebec, Canada, October 13-15; 
Eastern Section, Seaside Hotel, Atlantic 
City, N. J., October 20-22; Southern 
Section, Hotel George Washington, 
Jacksonville, Fla., October 27-29. 

International Municipal Signal Associa- 
tion, Ine.—Annual meeting, Pantlind 
Hotel, Grand Rapids, Mich., September 
29-October 2. 

National Safety Congress & Exposition— 
Chicago, Ill., October 6-10. 

First Annual Cold Cathode Fluorescent 
Lighting Exhibit—Hotel Commodore, 
New York, N. Y., October 7-9. 

National Farm Electrification Conference 
—Claypool Hotel, Indianapolis, Ind., 
October 7-8. 

National Electrical Manufacturers Asso- 
ciation—Traymore Hotel, Atlantic City, 
N. J., Week of Oct. 26. 

American Institute of Electrical Engineers 
—Midwest meeting, Chicago, Ill., No- 
vember 3-7. 

2nd International Lighting Exposition— 
Hotel Stevens, Chicago, Ill., November 
ond. 

National Metal Trades Association— 
eal House, Chicago, Ill., November 

-17. 

National Association of Manufacturers— 
Waldorf-Astoria Hotel, New York, 
N. Y., December 3-5. 
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BERNS AIR KING 


Portable 
Adjus table 


WINDOW VENTILATOR 
Sells for 


Priced to Retail at $18.90 


Everyone wants the added convenience 
and comfort of a window ventilator. . 
and now you can give it to them! Berns 
brings you a beautifully designed, 10” 
model in gleaming white enamel or 
rich mahogany finish that operates with 
amazingly quiet efficiency. Adjustable 
in width from 24” to 35”. 1 year guar- 
antee. Complete with cord and plug. 


DELUXE EXHAUST FAN 


Many Extra 
Sales Features 
Real Value and Quality 


F paemecnmeoee 





From the rugged, heavy gauge steel 
frame to the self-closing, attached lou- 
vres.... every part is Berns-designed 


and Berns-built to exacting specifica- 
tions. Exhausts against stronger wind 
pressure, maximum air delivery, 
weather-resistant materials, perfectly 
Zoldiil-to Me olickel-SOMM AALIMEDlelilelolacMMil-teh a7 


duty motor. 
SOLD EXCLUSIVELY THROUGH 
LEADING ELECTRICAL WHOLESALERS 
a) BERNS 


= HIR kin 


EXHAUST FANS e AIR CIRCULATORS 
BLOWERS e¢ BELT DRIVEN FANS 


BERNS MFG. CORP. 


2278 ELSTON AVENUE, CHICAGO 14, ILLINOIS 
Formerly Berns Specialty Mfg. Co. 



















ad 








MANUFACTURERS 
a 


H. V. ENGH ELECTED PRESIDENT 
OF PYLE NATIONAL COMPANY 


Harold V. Engh, executive vice 
president of Anaconda Wire & Cable 
Company, New York, has been elected 
president and general manager of the 
Pyle-National Company. 

Mr. Engh is a native of Chicago and 
started his business career with Chicago 
Insulated Wire & Mfg. Company. He 
enlisted in the U. S. Air Service and 
served both here and abroad as a pilot 





H. V. ENGH 


officer during the first World War. In 
1928 he became president of Inland Cable 
Company. When Inland consolidated 
with Anaconda in 1929, Mr. Engh 
joined Anaconda as vice president. 

Other officers of Pyle-National elected 
with Mr. Engh are A. N. Martin, vice 
president; John L. Vogel, secretary- 
treasurer; and Ella M. Franklin, as- 
sistant secretary-treasurer. 

Donald S. Boynton, John W. Leslie, 
Ernest Waud, L. A. Vilas and Harold 
V. Engh were elected directors. 


WESTON ELECTRICAL 
OFFICERS ELECTED 


The Weston Electrical Instrument 
Corporation of Newark, N. J. has an- 
nounced the election of the following 
officers: Edward F. Weston, chairman 
of the board; Caxton Brown, chairman 
of the executive committee; Earl R. 
Mellen, president; H. Leigh Gersten- 
berger, vice president in charge of sales; 
Reginald R. Lambe, vice president fh 
charge of manufacturing; John H.. Mil- 
ler, vice president and chief engineer; 
Ross Nichols, secretary and treasurer; 
and F. G. Hawthorne, comptroller and 
assistant secretary. 

; Mr. Mellen joined the organization 
in 1917, was made treasurer in 1928, and 












EMBLEM of SERVICE and QUALITY 





TO those who design and 
erect buildings, KNIGHT stands for all the things that make 
a company respected. They know that KNIGHT Patented 
Outlet Boxes and Accessories are daily proving their worth 
in many of America’s greatest structures, standing the acid 
test of time just as successfully as they stood crucial “on- 
the-job” tests during building. That is why KNIGHT products 
are long-time favorites in the building industry. 


Write today for a catalog and learn how KNIGHT products 
can save money and time in electrical construction and 


maintenance. 


Hung Ceiling Boxes e Gang Boxes 

Concrete Outlet Boxes e Door Buck Box Supports 
Square & Octagon Boxes e Adjustable Octagon 
Thin Wall Partition Boxes § Extension Rings, Etc. 


KNIGHT 


ELECTRICAL PRODUCTS CORP. 
1357-63 Atlantic Ave., Brooklyn 16, N. Y. 
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Blackhawk Benders do MORE 
than bend pipe. They include a 
Porto-Power Hydraulic Unit 
that performs this triple job: 




































Address a 


BLACKHAW 


WORLD'S LARGEST MANUFACTURER OF HYDRAULIC JACKS 








E. R. Mellen 


since 1944 has been executive vice pres- 
ident and treasurer. 

The meeting of the board of direct- 
ors followed the annual meeting of stock- 
holders, at which Mr. Weston, Mr. 
Brown and Mr. Mellen, together with 
Willis H. Booth, Horace K. Corbin, 
Richard W. Seabury and Waldron M. 
Ward were re-elected directors. 


J. H. JEWELL NAMED MANAGER 
WESTINGHOUSE APPARATUS SALES 


J. H. Jewell has been appointed man- 
ager of apparatus sales of the Westing- 
house Electric Corporation, with head- 
quarters in Pittsburgh. 

A veteran of 27 years with Westing- 
house, Mr. Jewell has been manager of 





J. H. Jewell 


the company’s industry sales departments 
since 1944. He has been serving re- 
cently as acting manager of apparatus 
sales. 


SYLVANIA APPOINTMENTS 


Charles A. Burton has been appointed 
assistant general sales manager of the 
Lighting Division of Sylvania Electric 
Products Inc. 

George W. Field and Ralph E. Nie- 
dringhaus have been named manager of 
the Central and East Central Divisions 
of Sylvania’s sales forces, respectively. 

Terry P. Cunningham has been ap- 
pointed advertising manager of the Radio 
Tube Electronics and International Divi- 
sions of Sylvania. 
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EXTRA PROFITS 











© Two time 
ranges...0 
to 10 hrs,; 
O to 20 hrs. 


® Telechron 
motored... 
quiet; no 
ticking, self- 
starting, 
synchro- 
nous. 





© Under- 
writer's ap- 
proved forl1I5 V.A.C., %H.P. loads 
... accurate and dependable. 








@ Easy to install, direct to handy box or 
surface mount with conduit connection 
through bottom of timer. 


For extra profits this spring and 
summer, get set to install these new 
timers, now. They work with any 
A.C. fan, and the setting may be 
changed at will without harming 
the instrument. Timer motor runs 


only when timer is in operation. 


List price only $9.75 F.O.B. Two 
Rivers . . . an outstanding value. 
Order from your job- 
ber now .. . and ask 
for Sales Aids. 


PARAGON ELECTRIC COMPANY 
1614 TWELFTH STREET 
TWO RIVERS . WISCONSIN 


Since 1905 Paragon Electric Company has 
planned, designed and manufactured Time 
Switches, Industrial Timers and other time con- 
trol instruments. Paragon now makes every- 
thing going into its products except the motors 
«+. which’ re Warren Telechron. 





WISCOMSIN 


Paragon aa 


BUIOFNS OF ELECTRICAL EQUIPMENT SINCE 1905 
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g-E APPOINTMENTS 


F. M. Falge, sales executive for Gen- 
eral Electric Lamp Department at Nela 
Park, has been promoted to the position 
of assistant manager of the department’s 
Pacific Sales District, San Francisco. 

T. A. Worcester, assistant manager of 
G-E’s central station division, has re- 
tired after 42 years of service with the 
company, and S. B. Crary and W. J. 
McLachlan have been appointed assist- 
ant managers. 


Arthur S. Tylor, former manager of the 
Lighting Sales Department of Corning 
Glass Works, has been appointed gen- 
eral sales manager of the company’s 
Technical Products Division. 

Named to Mr. Tyler’s former lighting 
sales post is William J. Belknap, who 
was formerly manager of the market re- 
search department. 


Albert T. Bergeron, sales manager of the 
Illuminating Division of The Miller 
Company, Meriden, Conn., has been ap- 
pointed to the post of manager of this 
division. He will continue to direct 
lighting sales. 


Edward Maged, formerly sales engineer 
with the David Bogen Co., Inc. of New 
York has joined University Loud- 
speakers, Inc. He will make his head- 
quarters in the general offices at 225 
Varick Street, New York. 


The Champion Lamp Works of Lynn, 
Mass., has appointed John W. Romig as 
assistant general manager covering sales, 
engineering and manufacturing activities. 
Prior to joining Champion Lamp, he was 
sales manager of the Technical Products 
Division of Corning Glass Works. 


Frederick C. Stakel, former Lieutenant 
Commander, U.S.N.R., has joined 
Brown Company as manager of adver- 
tising and sales promotion. He is now 
located at the New York office, 500 Fifth 
Avenue. 


All plants of Sola Electric Company 
are now housed in their own building 
located at 4633 West 16th Street, Chi- 
cago, Ill. 


The Stanley & Patterson Division of 
Faraday Electric Corporation has moved 
its Boston plant to Adrian, Michigan. 


Garden City Plating & Manufacturing 
Company has moved into a new plant 
at 1750 North Ashland Avenue, Chicago. 
They were formerly located at 1430 South 
Talman Avenue. 
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ADVANCE Ballasts 

Give assurance of continuous 
performance, for only one out of every 
ten thousand ADVANCE Ballasts made 
has ever been returned 


e IMMEDIATE DELIVERY 
e EXPANDED PRODUCTION 


Greatly increased production facilities enable us to meet the 
constantly growing demand for ADVANCE Ballasts . . . now 
made to meet all Fluorescent lighting needs. 


60 cycle 50 cycle 


118, 150, 208, 220 and 236 Volt Single 
and double 15, 20, 30 & 40 Watt High 
Power Factor & Low Power Factor 


New convenient size 32 Watt CIRCLINE BALLAST. A 


streamlined Ballast at a streamlined price. 


Write for information 


Apvance 





TRANSFORMER 


Co. 1124 W. Catalpa Ave., Chicago 40, Ill., U.S.A. 


Cable Address: Adtrans 














WITH EVERY SWITCH 


Why limit the usability of an 
electrical outlet by installing 
one old-fashioned device to a 
gang? With the flexibility of 
the P&S-Despard Line, literally 
thousands of practical com- 
binations can be installed in 
single switch boxes — two or 
three switches — switch and 
outlet (or outlets) — pilots, night 
lights. Make every electrical 
outlet do double or triple duty 
— create a wiring job that is 
practical for the customer — 


profitable for you. 


Send for complete information. 


PASS & SEYMOUR, INC. 


SYRACUSE 9, NEW YORK 











AWARDS FOR 
LIGHTING 


[FROM PAGE 73] 


© 

Minimum Data Required for Judg- 

ing Merit Awards: 

1. Your name and address attached 
or clipped to first page. 

2. Registration number (also at top 
of each page and exhibit of en- 
try) and name of your firm. 

3. Type of installation (industrial, 
commercial, street lighting, flood- 
lighting, school lighting, etc.). 

4. Name and address of customer or 
client for whom the work was 
done. 

5. Date installation was completed. 

6.8x10 in. installation photograph 
and layout (for relighting jobs, a 
before-and-after photograph is 
most acceptable but not manda- 
tory). Interiors should be de- 
scribed and complete dimensions 
given. 

7. Type, catalogue number and manu- 
facturer’s name of fixtures used 
in installation. 

8. Illumination and brightness meas- 
urements in terms of footcandles, 
footlamberts, etc. A descrip- 
tion of the method and procedure, 
instruments used, locations and 
plans, age of installation, etc., 
should accompany data. 

Additional data which may be in- 

cluded to earn Merit Awards. 


INDUSTRIAL  INSTALLA- 
TIONS: Reports may describe bene- 
fits realized from planned lighting for 
a stated period of time, such as: 

Increased production (percentage or 


quantity ) 
Lower costs (percentage or dollars) 
Better workmanship (statement, 


preferably by customer) 

Fewer rejects (percentage or quan- 
tity) 

Better working conditions (state- 
ments, preferably by customer or his 
workers ) 

Fewer accidents 
number ) 

Better employee morale (statement, 
preferably by customer) 

Other changes made, such as paint- 
ing, structural changes, etc. 


(percentage or 


COMMERCIAL INSTALLA- 
TIONS: Reports may give informa- 
tion along following lines for a stated 
period of time: 

In case of Stores— 

Increase in floor traffic (percentage 
or statement, preferably by customer) 

Increase in sales (percentage) 











"THIS MONTH SELL HER 
THE VENTILATION COMFORT OF THE 
CLIPPER CEILING BLOWER 





Every kitchen is hottest in midsum- 
mer. Show the housewife how she 
can keep it C-O-O-L and clean with 
a Clipper and you'll cash in Right 
Now on this profitable business. 

These patented small room venti- 
lators are specially designed for home 
kitchens, bathrooms, dens. .. as well 
as for ticket booths, X-ray rooms, 
toilets, clinics—in fact any small 
room. They are mounted in the ceil- 
ing between joists and vented out- 
side—they trap and expel unwanted 
air, heat and odors the instant they 
rise. Only an inconspicuous “drip- 
less” ceiling grille is visible, yet mo- 
tor and blower assembly are instant- 
ly removed without tools for service. 

Unlike any other equipment, the 
Clipper Blower is a complete pack- 
aged ventilator in which the motor 
is entirely removed from the air 
stream—away from all contaminated 
air. This means greater efficiency, 
longer life and easier servicing. 

Ask your jobber for details of the 
Clipper Sales Plan or write us for 
complete information. 





Only the Clipper has this patented inner 
wall construction. Hot, greasy air never 
contacts motor or wiring. This means a 
cooler, longer-life motor, less service and 
more satisfied customers. 


TRA DE-WIND morons. inc 


5709 SO. MAIN ST., LOS ANGELES 37, CALIF. 
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Fewer returns or complaints (state- 
ment, preferably by customer ) 
Sales of higher quality merchandise 


(from spotlighting ) 





For Performance! 


Better utilization of selling space 

Less absenteeism sGNOTRON MAGNO-TRONIC 

Other changes made, such as paint- DUAL SILVER POINT DUAL SILVER POINT 
ing, structural changes, etc. ELECTROOYMAMIC eidaanedl 

In case of Offices— roger EE ee ELECTROD 


More work done (percentage or 2 aceon OP FLUORESCENT STARTER 


Mewann, wow sensed 


J amount ) . 
More accurate work (statement, 
preferably by customer) inl A precision built instrument of established 


merit incorporating the following features— 
< Better morale, fewer employee com Licen tities 








starting reliability coupled up with a fully auto- 


plaints (statement, preferably by cus- No. 2341520. matic circuit breaker that will cut out a de- 

tomer ) z CGen Seay: activated tube from the circuit—no manual 
Less absenteeism (statement, pref- reset required to allow starter to perform all of the lamp starting func- 

erably by customer) : tions when a good lamp is installed. Contacts are made of noble metal 
Other changes made, such as paint- assuring longevity, durability and economy. 





ing, structural changes, etc. : 
s aii You'll find Industrial Electronics Corporation products in factories, 








E REPORT OF STREET LIGHT- office buildings, stores, railroad terminals, shipyards, schoolrooms.. . 
ING INSTALLATIONS: everywhere contributing to the comforts of American Life. 

: Here, the report may include the The (SP-15-20) for use with either 15 or 20 watt lamps 
best information, such as the follow- The (SP-30-40) for use with either 30 or 40 watt lamps 

° ing, for a stated period of time: The (SP-100) for use with 100 watt lamps 

’ Reduced accident rate (percentage , 


or number ) 
Reduced crime rate (percentage or 


number ) 
: Better business (well-lighted streets I N D U ST R ; A 3 E L ECT R ©) | | Cc S Cc @] R P . 
draw trade—statement, preferably by 80 Bank Street SS owolk N. J. 


Ask for descriptive literature 


Chamber of Commerce, newspaper, 
etc. ) 

Faster flow of traffic 

Comparative cost of current 

Lower maintenance cost 

Increased goodwill toward utility or 
municipality 


FLOODLIGHTING INSTALLA- 
TIONS: Report may include informa- 
tion such as the following for a stated 
period of time: 

Sports Floodlighting— 

Increased attendance (percentage or 











number ) 
Greater receipts pay for lighting 
equipment 
Service Stations— 
Increase in sales of gas and oil \ 


jemi BEER at PRETZELS... ex pion 


Increase in sales of other merchan- . ; es 
itec \ > here... nor with SUPER-STIK splices. Distributed only 


Increase in lubrication and wash \ 
business 

Greater customer satisfaction, re- 
sulting from improved ‘service 

Industrial— 

Lower accident rate (percentage or 


% 
number ) 
Speedier handling of materials U er- S : 
(statement, preferably by customer) 


by authorized electrical wholesalers. 





Fewer losses from theft (statement, ; 
preferably by customer) F RI Pe A 10 a 5 
Any additional information that will a5 eee 
further clarify details of lighting in- iat theta ae El: yee oes _— ed aes See 
Stallations will, in each case, give ee 











your report greater value. 
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We have proved that DC Silicone Insulation 
has at least 10 times the life of the best electrical 
insulation previously known. We are going to 
define this new class of electrical insulation again 
for the fellow who isn't quite sure what it means. 


Silicone Insulation is a combination of inorganic 
materials such as glass, mica and asbestos 
bonded and/or impregnated with Silicone 
resins (DC 996 or DC 993). It differs from Class 
‘B’ insulation in that heat-stable, waterproof 
Silicone resin is used instead of conventional 
organic varnishes and resins which break down 
under overloads, permitting moisture and dirt 
to penetrate the windings and cause premature 
motor failure. 


More specifically, Silicone Insulation for the 

10 h.p. motor requisitioned above would include: 

Magnet wire—No. 17 silicone bonded double 
glass served 

Slot insulation—15 mil Silicone mica-glass 

Slot wedges— ;; in. glass-silicone laminate 

Lead wire—No. 12 Silastic* lead wire 


impregnating varnish—DC 996 Silicone 
Yarnish 


Ball bearing lubricant—DC 44 Silicone Grease..- 


We have drawn up complete specifications for 
rewinding induction motors with Silicone Insula- 
tion. We'll be glad to send you a copy of 
specifications No. K 19-1. 


On an interim basis we have solved the problem 
of where to get it by building up a large 
inventory of all the necessary Silicone Insulation 
materials. They are available from us as 
described in price list No. K 20-1. 


*TRADEMARK DOW CORNING CORPORATION 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


New York « Chicago « Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 
In England: Albright and Wilson, Ltd., London 

















HOW TO USE 
CARBIDE DRILLS 


[FROM PAGE 78] 


ble drills are satisfactory when the car- 
bide tipped masonry drill is being used 
for cutting holes in ordinary masonry 
materials. 

The more pressure you can put on 
the drill, the better it will work. Using 
a lever to apply greater pressure is 
perfectly permissible. If a hard stone is 
encountered which will not cut, lift 
the drill and slam it down against the 
pebble to break it. Don’t be afraid of 
breaking the carbide. It’s tough. Don’t 
try to “worry” through the obstruction. 
This would just dull the drill. 

Dry drilling will be found to give 
excellent results in the majority of 
cases, However, use of a coolant will 
often be found desirable when drilling 
such materials as glazed tile, porcelain, 
marble, etc. Turpentine has proved 
preferable as a lubricant in such in- 
stances, although either kerosene or 
water will give good results. When 
using a coolant of any nature, be sure 
that the supply is ample enough to 
keep the carbide tip of the drill wet at 
all times. 


Sharpening 


Carboloy masonry drills can be 
sharpened on any tool grinder. Either 
C100-18V or C80-18-V silicon carbide 
grinding wheels should be used, how- 
ever. Quality wheels, made by sev- 
eral reliable manufacturers, are ob- 
tainable at any milf supply house. 

The following rules are important to 
good sharpening practice :— 

1.All new Carboloy masonry 
drills have a 10° relief angle. 
This is the angle to grind when 
re-sharpening. 

.In order for the carbide tip to 

cut properly, it must project at 
least 1/32” beyond the shank 
material. If it does not extend 
this far beyond the steel shank, 
the carbide will not cut and the 
shank will “drag” in the hole. 
After a number of re-sharpen- 
ings, grind away the steel be- 
hind the carbide tip to prevent 

“dragging.” 

3. Use a moderate pressure. Keep 
the drill moving continually 
across the grinding wheel. 

4. Never dip in liquids to cool it 
during or immediately after 
grinding. 


bdo 


Operational Hints 


Keep Holes Clean—All rotating 





| «COLD 
CATHODE 
LIGHTING 

INFORMATION 


















FOR 
LIGHTING 
SALESMEN 
CONTRACTORS 
ARCHITECTS 
ENGINEERS 











Let this technical data and printed 
material help you to specify and 
sell Better and More Dependable 
lighting installations. 


For commercial or 
industrial installations 


“COLOVOLT 


Cold Cathode Low Voltage Light- 
ing offers these extra advantages 


e Longer lamp life...one year guaranteed 


e Lower maintenance cost per foot candle 
of light 


e Minimum interruption of important 
production jobs 


e Instantaneous starting without trouble- 
some starters 


e Engineered for individual or line lighting 
Write for Wustrated Material and Technical Data today! 


Architectural and 
Engineering Files 
for 1947 


*Trade Mark Registered U.S. Pat. Off. 


GENERAL 





LUMINESCENT CORP. 


672 S. FEDERAL STREET +» CHICAGO 5, ILLINOIS 














| drills operate better if the holes are 
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MINERALLAC 


Groot HANGERS, CLIPS, STRAPS 


outta! 


Minerallac Cable, Conduit and Messen- 
ger Hangers are STEEL. Easier, quicker 
to install; permit speedy, compact wiring; 
economical. Also in Everdur ... Porcelain 
Insulating Bushings available. 

* * * 

Jiffy STEEL Clips (Pipe-clamp) require 
only one screw, nail or bolt; rib-strength- 
ened; for hanging pipe, conduit, BX cable, 
mounting coils, etc. Millions in use. 

* * * 

Steel Straps for Messenger cable services 
on outlet boxes; may be used in conjunc- 
tion with hangers. 

* + * 

Order from your Electrical Wholesaler. 

Send for literature. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street, Chicago 7, Illinois 


FANS 
MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCK 
AUTHORIZED PARTS DISTRIBUTOR 








Brown-Brock- General Electric Master 

meyer Hamilton-Beach 
Century Holtzer-Cabot dn “a &M 
Cutler-Hammer Howell sr pstesned pete 
Delco Hunter Star 
Diehl Ilg Thor 
Duro Leland Wagner 
Emerson Marathon Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. Barclay 7-6616 New York 8, N. Y. 





PART S- 














SIMPLICITY PLUS! 
New NON-INDUCTIVE 
CABLE RACK 


for 


INDUSTRIAL 
PLANT 


WIRING Ets Bats, Sie 
Inductive Design. Racks 


available for Cable sizes 
from 5/16 to 23%”. 





@ Radically different, the new 
M. & W. Non-Inductive Cable 
Rack is designed for A.C. or D.C. 
systems. Racked Cables only par- 
tially surrounded by metal elimi- 
nates any chance of induced cur- 
rent in the rack. Impedance re- 
duced with cables mounted in 
delta formation. Rack of one- 
piece construction . . . installation 
of cables made quick and easy 
through the use of split bushing. 


Send today for Bulletin C-S-51 
which illustrates the complete line 


THE M. & W. ELECTRIC 
MANUFACTURING CO., INC. 


EAST PALESTINE, OHIO 
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Yew WEAVY DUTY 


W-SHOR 


CONVENIENCE OUTLET 


1. Insert plug 


2. Quarter turn 
to right 


3. Push in 


When plug is 
withdrawn ro- 
tary cap snaps 
shut — prevent- 
ing insertion of 
all foreign ob- 
jects. 


Acclaimed by the public, preferred by 
the contractor. 

Proven the greatest single improvement in 
its field. 

Only in NO-SHOK will you find all this: 
thick double “walls of bakelite separating 
and insulating heavy duty terminals—life- 
time spring action—firmer plug grasp, posi- 
tive contact at all times—plaster ears and 
twin binding screws for easier wiring. Only 
in NO-SHOK can you find the LIFESAVING 
SAFETY FEATURE! 


Feature NO-SHOK! 


SAFE—DURABLE—CONVENIENT 


NO-SHOK SELLS ON SIGHT 


Packed in sales-appealing display carton 
Advertising material furnished free 


Limited distributorships available 


Write for literature and name 
of your nearest distributor. 


1844-50 W. 2ist STREET: CHICAGO 8 





kept clean. This is automatically taken 
care of when using the masonry drills 
on walls and ceilings. For deep holes 
in floors, however, some provision 
should be made for cleaning the holes. 
A compressed air blast or a continuous 
flow of water have been found to work 
well. The depth to which a hole can be 
drilled with a Carboloy masonry drill 
depends partly upon the extent to 
which the hole can be kept clear. 
Penetrating Glazed Surfaces—Since 
it is difficult for any drill to penetrate 
the outside layer of a glazed surface 
such as is found on tile and porcelain, 
time can sometimes be saved by break- 
ing an exceptionally hard glaze with a 
center punch or a star drill and ham- 
mer. Troublesome pebbles in concrete 
can also be broken up in this way. 
Drilling Reinforced Concrete—Con- 
siderable care should be exercised 
when drilling reinforced concrete. A 
sharp Carboloy masonry drill gives no 
trouble cutting through either the con- 
crete or the reinforcing material, but 
there is some danger that the drill may 
become wedged beside one of the rein- 
forcing bars and break, if proper care 
is not taken to keep the drill straight. 


For obvious reasons, it is difficult 


to compare accurately the performance 
of Carboloy masonry drills with the 
performance of the conventional star 
drill. However, it can be said that 
when properly used, the carbide 
masonry drill will—on the average— 
cut ordinary construction materials 
some four times faster and last up to 
fifty times longer than will conventional 
drills of the hardest steels. 





Cutting carbon brushes for special re- 
pair work at Howard Electric Co., 
Detroit. Tilting table-top permits 
angular cuts. Drill press in back- 
ground is for boring brushes to receive 
flexible pigtails. Factory techniques 
are used to make pigtail connections 
to brushes. 


Ie*D°E°A 


IMTERNATIONAL DIESEL ELECTRIC AuY te 
POWE R 
ELECTRICITY — 


Whenand Where You N 


The thorough dependability and econog 
of IeDeEeA units result from adva 
engineering and the combination of work 
famous International Harvester Engines am 
the finest electric generators mad 
IeDeE*A units range from 3 KW 
50 KW (either AC or DC). All po 
PLUS advantages users can see immed 
A choice of gasoline or diesel - d 
models to suit every requirement. 

DEALERS: I*DeE*A Power 

today’s BIG o 

and profits. 
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INTERNATIONAL DIESEL ELECTRIC CO., INC 
LONG ISLAND CITY, N.Y. 
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LIGHTING EQUIPMENT 


Engineered Design, 
Ease of wiring and a 
servicing and many ~ 
Exclusive Features 
make REVERE best for — 


SERVICE STATION 

AIRPORT - SPORTS — 
INDUSTRIAL - MARINE 

Lighting Equipment ~ 


<7 


FLOOD- 
LIGHTS 
300 to 
Watts 


Famous 
Revere 





Hinged 
Floodlight 
Pole 
750-1000- 
1500 Watt- 


Enclosed 
Flood 


REVERE ELECTRIC MFG. CO 


46017 Groecdway — Chicege 40, ii. ¥, 
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